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Abstract (Basic): EP 945798 A2 

NOVELTY - The system has a remote resource manager working with a 
remote storage controller (10) to distribute work to a remote 
controller performing a desired operation without requiring knowledge 
of the initiator of the work request. Work is transferred only when a 
remote request is available to process it, without the need for 
constant communication between clusters of symmetric multiprocessors. 

USE - For providing a high speed remote storage cluster interface 
controller for a computer system. 
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ADVANTAGE - Work is transferred only when a remote request is 
available to process it, without the need for constant communication 
between clusters of symmetric multiprocessors. 

DESCRIPTION OF DRAWING(S) - The drawing shows a single storage 
controller cluster of a bi-nodal symmetric multiprocessor system. 
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66 : 8/3 21 ^Li 

67 : RFSAR >iE1!0IS ElOIMEfO] 

68 : LFSAR BIOIM 

73 : ROI P^D] 

74 : ROI ^EIM^»AH 

75 : ag ^Slf ^aiOIS UfOIHEfOj 
81a. 81b : XPT GEN 

82a, 82b : 

83 : XPT_CNTR(83) 

H AlAgjOII a^^AH. ^ol US P^-i^E] ojEiUlOl^i XilOi :'i(high speed 

remote storage cluster interface controller)Oil 5 

^ El Ail AH (tightly coupled symmetrical multiprocessor: SMP)0||A-i H^^m ?^oH St^QI, OISS 

Al^g] hH^g SoH ^^m.^mo[^ DWm M^AilAHM S H^AilAH M Ei:^ El M( individual processors 
or processor clusters)(MI AH¥Ei e^ gdi^EiUiOII ^^m^m H^A-jl AH (coupling processors)MOI| 01^:^1 

7)[i\ Dg>^mH^. ga^Eis^ eEi:^E]-ME-i>tEi oi El fill 01:^:^6 A^gmoi mz'^m^ ^^^^^ 

meojB(centrally interconnected network)£F S^m |y§^D. m'H^EM ^^^2^g Lil^^-IBQII AH^. L\^{ 
^. 32 LHXj 1024)2] H^AIIAH ^^011 Al^HSOj §S >^¥Ixl(^. B^^UF ^¥1 xl (cross-bar 

switch)g SoH 

bH^ ^^^011 ^6hS. B^°1 tHr^ ^^SM(protocol)^ OjEI ^g°l IF^(resource)S(}|| Q\m AHUI^S 

^ 9Ji^\ m^m d\s m.2\mo\ bigo^ Ai^gg ^•:H\m ^ sib. EEe^ tHr^oii ^^^^21 h^aiiah. m^■\ 

±B SX\m ^sTA!^ Al^iJM SHI^o^ mSMm ^ 9ia. n^^U, Alr^SOIIAH. gXH StH 

oil H (arbitration overhead)£F bHA&^°] g<:i] ^^^(congestion)H^ ojoHAH S^^^oj a| 

^^01 x-j6F£ii2 SMP ^mo\ ^^om^ ^mo\ aia. oim ^xiis^ soqmhz oi^^^i ^uf^^ g^^efe 

H^AIIAHM^ 0IS6F^ ^EI^^A-IIAH Al^^'Sj S^Oll ^^&e[ ^igfiojo^ a 4. oiQf. 

ga^Sg^ ^^^^^ Al^gjOII °ims, Zl AlAg^j ^SAIIAHOII g^gi XF^Olt CHe^ a\^\ AIZIOI §^6F 
>il &SOI XilSaD. Ol&^^oj Alr^gOHAH^. QH:?I A|^.^0| S^6f^ n AI^S EE^ OlieEl 

?jlS(hierarchy)Oil Oieh AFS giOI£ Q^Sj m ggUI^ ^eilH(parallel threads)S 01 

H^AilAHMZ.^Oii ^bHAI^ ^ 910. 0\m ^^H| Alr^^Ug 0I^^£| CHS B^AHf A 

?lxlS AFS6F01 ^^A-llAHMif OUSEIZ^^I QiOIEI EF^gM Sa^^^Mi ^^EID. ZlEjU. OlE-ie} A\±m2\ 
^^OilAH^. ^ IiH3l§ S>!(pin packing requirement)OI eCHtlin :n:?F2|'¥M iiH3IS0l ^eSMI £1 
CN SEe.^ 5^ ?H4^l(cache) ^^BITW BO. 

ZJ^aMI gi,'^ gEH^E-ig ^^^g ^g^ei oHS^^^AH. Oj:?|AH. Me.i^E1&^ gOI^ 01|oi CHieEl 

M S^affe H^A-||AH^2| SBM ^OiaFH^, ^§ ^EHr^^EIOI! CHeI ^i^SOII ^^:^leiOI H Al^g!LH°l OICEi 
e.^ H^AH|AH£ 0||oi DlieE|°] Oldie^ ^Ail^ ^ 2^D. Hl^^ CHISEI ^ij Ail^(Non-Uniform 

Memory Access: NUMA)2^^ ^^El. Oj:'|AH£| gd-i>iE1M^ 2S aF^^IOiS AFgoFOl MEHr^EHUIOII 91 
^ DilSEISf Xil 2 ai^ ?H^I2i°l QIOIEj 361 01 id A|(coherency)M ^XIAI^'^^Mi. OICC-ie^ DIISEI :^j|#OiU 
gEI^ mm mm mO\ OHeai oiEiEIM(memory bank interleave)^ SiOl OIDIXIM ±^ 

M^IOiOII X-1IS°[D. OlS A|A^£| L^afX^e. QIOiEIM ^9.^ ^^A-llAHMOil ^g6^>ll Ql 

OlEi:?^ ^X|£l^ 3^ 01!M MOI QIIO|E|:'F ME-i::^iE-i^ M 2 B^^\U D. MEH^E-iOII OlieEl ^3 

oiEiEIMUiOII Sife MEi:^ElU|2j Zim H^AHIAHSOI SfeM XIIS&^D^ 30ICK EEe.^ 01 

m M^^^ ^^^S^ Alr^^UOII M =4^ CHg N-?il0| B^^b^ A¥|x|0|| bloH CH^ sJflf^o] 

Ulg°l IIH^ISM elO. ZlEiLK OIE^e^ ME-]:^E1^ ^^^OIIAH^. H^AilAHMOl ME-)AEIS^¥E| 

HI QIOIEiS &]ej6^:HI S^a^^ §^011 a^OI g^^SM! aOi. EEs.^ 3 ^2f^AH ^:'|^ Q\J\ AIZ^OI ^^gai 

ggfSg^' ^^^22 Al^^'Oil 3y|g£| ^X-llgSa CHa^M tdlS^oi SOIIAH s3^^o] ^^^^^ oH 

gsv ^ oig ffii^^^xi^. AISOilAH^ ^^011 SX-il^ei AI^H EE^ MEi^EH ^^01 Xl^^ 

s.=?m iioiD. ^ ^^ss as^ei gEi^Ei ojEiiiiiojA ^^m did^hi ^mm ii\?io\o\ 3 
Ai^inoi H^AiiAH ^Q^^^a^^A^£ 3yiSHj ami eim eh^ixi ee^ 3tiigH] b-sh ^n^-Kon- 

board cache)g gi>ll elEK ^ ^^Sif ^^id^ 01 ^0^2] ^SH:'I#0||AH^. UIS^o] S^CMIAH mJlf^ei 3 

x^^^ xiioi9|o| ^i^iioii ^^m2i ^mg e°i ^§ ^nigs oH^s^^ 02,'^ ^^9}m niAim3 

9Ji9L\, OlMg am2\ OlIOIIAH M =^ tlF£f ^^1 ^ ^^§H| ^^SM S^oF^ ^Eel oWM ^^2}S UlSaf 
XI 5^^CL 

Oliiai ^E|H^Ai|AH£| ^ ME-]^Ei^ A|>^liO| (1985^^ 3^ 5^Xf^ ^ai@ 

3EfO|3:;!^3l(Krygowski)S°l) Dl^ Zi|4503497^0l| :>HA!g3 ^ID. 01^5] Oil AH ^, ^^0\-21 3W 
4H(private store-in cache)M H^Ail AHmZ!H| 5H^I 36101 gjAIM ^X|A|5lfe :imB ^^SM :^HAiaf3 
2iD 3EHU 0! mB\^ MEi^EiUIOll 9Ji9U 3 MEH^EiOll 2^ ^^AilAHMOl 5^6^^ ^SOi-oi 

mOI^EFO]^ ^11^ 2(store-in pipelined Level 2(L2)) B^^2\ ^^B Dg^e^ ^IWm ^¥3 SIXI ^Q. 01 m 
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S£m m^{^^^\M, \/0. CHieEI. <ysS ^(broadcast signaling). ga-l::^^^ 

§:?l2KcfOSS cluster synchronization) §S)g ?loH m^i±E\ oieimiOI>^2j 2x^1 ^gg ^Oisjaffe 5101! 

Q\mM awn 9iJi\ ma. 

^a\m SMP A|:^lj£| ^ Oil^ 1992t^ 121 I^Xf^ ^5|Sj Q.2,^(Miiler) 01^ HI5.168.547^ i^l 
1993^ 3a 23^1^^ mChen) ^£1 01^ X-II5. 1 97 J 30^011 D^A\S\11 2iD- DIM 

a^(^ 32)2\ R^H\M s £i¥ oiEiiBioi^ 4^BS D4^2j ^a-i^ei^ g^ei Ai>^gie :?HA|^^ 

g^Ei A|>:gB 321 a^^^^ OIS 3^^d^ ^¥i^lM£j ^m, Heia dISg (highly 

interleaved) 5^ CHie^l. 4: (source) 2f II(destination)ZI£| Olg:'ffeSf:Hl 1 mmX\Si ±B\0\ 

XI M^^iff(stage transactions) Oil CH§^ ^^21 eibfS^ S OlSbFSH ^(inbound and outbound 
queues) ^ ^ QIOIE) S^Oil MgS^ g^ir^EI glH =^BLH2] XF^ A-il^(a set of global 

resources)^ A^goHAH ^^ma. CIS D^^^j H^AilAHZfOll ^^S(work)M ^g^o 

^ ^&^6F^ ^^ss ^eepi ¥joH (xii 2 ai^ ?H4^i§s ssmfe) nm^ Diiedi ai^^iim A^gi^ mQ:^\ ^ 

^ :'HA|&D. 

Cf^^£j I/O SxlB MdHr^^agoHl 3M &xlB 2]g Xlfe^ HI 01 :?| (intelligent controller)^ E^d|6F^ 201! 
2JoHAH 2x11 Aj^U S^M E^^^AI^PI ^JW9\ ^^^01 S£e^ HIAigia 9Xa. 1979!^ 5^ 29Xf^ m^B 
^^•^(Rawlings) §21 01^ ^61 X1l4. 1 56.907^ ^ 1980^ 4S 29^X^^ Dl^ 
1114.200.930^^ AI>^^o^^E]£l QIOlEi ^ DliAIXI E^m SM^S (offioadinQ)aF^ g^llOi ojOll 

MH I/O H^AilAH(firm enabled I/O processors)B =?Hle^ :'H^Ej OF&Ei M^-i^EI ^ QIOIEI e^ii Ai 
MA|:^ii (Adapter cluster module and data communication subsystem)^ :'HAIoHI SICK OIM ^o\2\ 

°4.ai 2^ H^^gg A^ga^oi Dg>^£[ irzi£f oiE]aiioi4'& ^ 2id. ofseh mb-I:;:^ 

Ei SgB gSgOl H^Sg mOIIAH e^^m^ "HmiM" MSH^C'byte" traffic)^ Al>^ 
gOII ^^SeOll °|oHAH sM^o^ 4. 01^ 2x1! ffllAIXI^ ^^^6^^ 2J0il ^^^SD. OIM 

^^gOllAH^ S<M AHMAI::::^li0| A|^ll£| §X| A|01l£ Xl^^sjo^ xHEIS^ ^ £1 

:HI o^b Oia-i ^ D[S^m Wge^D. 0j:'IAH :)HAI6f^ :?ISM^ l/O AH^A|>^g| 5il^0ilAH2| ^Xll 

m s>^^^Ai5ixie.K s^Ej Ai>:iSOiiAH m9i [}jiee.i2[ ^ h^a-hah ee^ & h^a-hahzibj i^i^ qi 
oiEi E^o\ mB.mm o\m awn 91x1 &a. 

m m^OW 2JoHAH oH^£l^ Sxli^oj ^Xjjg §2] OIEI 2Mg D^H 21^ ^^S^^AH^ g JWJ\ fii^LK 01 

e g2j n oii^ e¥M a^n 21x1 ^ai msim o\m ^^soiiah JWAimn 

9Ji^ M^mm S&oH£ ^ ^'SOil 2JoHAH HiSSI^ 2x1l^oi ^ggoi UEFUXI ^^EF. 0118 M01, (1995t^ 
2m 21 ^Xh^ mB\^ tlF¥A|(Barucchi) §2j) 01^ mB\ X1I5392401 ^011^ ^ H^Ail AH ZIOil AH {3II0IE1M E'M 
m^^^ ^^SOI D\\A\Sin ai^LK 01 ^512J ^^gg B^^b^ ^?IXlB AhS6F^ 5:^^AH Xll 2 

ai^ 5H^|2| ?H4^I 36|0]&!:^M DWMmn SiXj a^a. (1984^ 4a 24a' XF^ m^B HaixH(Fretcher)2J) □[ 
^ mm 1114445174^^ ?H^IM HMAilAHMif 5^ ai^ 2(L2)S 2]E1^^6F^ :'HAimi2 
^l^U. Md-IAEj-PEH^EI oiEHIiil0l^2f ^ Q]:?! A|Z>2| ^XIIB awn £1X| ^Q. (19931^ 

2m 9mX[^ ^513 xlU^?-|GI(Chinnaswamy) g2J) Dj^ ^51 1115185875^^ CilOjEIM 5IH^ILH^ 
2\ SSmOl H^AHIAH(the requested processor)Oil QiOIEIM Ef^l.'5F^ 2011 2JoH X^S MO] ^UM 

MZ}2| GilOIEI 2g □:'! Aie^M ^^^A|5'|^ ^^gg :HA|5h:[2 oiEf. OI2f ^A\§1 ^ISMOI £^^b^2J g^EI 

AiAS ^soii ^Ei A^gsjn aixi°K 0! mB\2\ xis X1I01 ^u^::'^ ^H^^iaii mm ^A-ii^s s^sf^ 

(I/O S! DlieEIB S&6F^) Ajr^^g Xh^g2J ^ 2] El liil 01 X1ISS 4^ gi^ S^Oil ^^^3^ ^Xll 

mmm oHsmn aixi ^a^a. (1988^^ i5^x^^ ^aie 3iEi(Keeiy)2i) ai^ ^ai xii4785395^^ m 

01£ e[ ^^2J M^AilAHMZiOlj BW^IM SH^Dl 9\m ^^^m JHAmn 2^^LK 0! H^AilAHMOl 

g^s.^ □i:'! Aiz^o^ Bw^\m ^kM±m =^ aieg 201D. 

=^:'H2i ^^ssoi iwm ^^a-iiahm ee^ H^A-iiAHS2j m^^^E\D\ m^i oiieai s 21^ 1/0 ElH^olr^l2^ 
bi^iM mm mMB\^ tn^ Ai>igL4i2j sai^^s giNoh:'i ymmm ^HAia^^ aiEf. oii^ah, 

(1988^ 11^ 15^Xf^ E|Aj(Fischer)2|) Dj^ mB\ X1I4.785,394^^ b1^2| A^gS gXH6F^ 

^^^g :'HAiaF:D Sl^QI, 0IM2j g&^:?| ^^y^g :'HA| H^3^(initiator)(>j| o\j\\B\o\ >^A! seoi A^ 

gg2] S^Oil^ 3 4^Ai egoji □oH S^MOI :?HAI1 ^ 'Sin ma. 01 0IE^e^ glH g^^g ^^XIOII 

21^ Xf^SOi ^^SS ^g^^ ^ 91^ S^^Oii&l MEI^^Ei-MEI^EIS ^^gaf:>1l a^^ aOii 2I0H t^^^AI^D. 
EEoK g&:7|2f Z'HAI H^n^Z^2j SXHM ^^^^IM ZUgS^XI ^^EH^ OH AFOIMDFD g^^^ 4^1Seh 
D. (1986t5 2^ 11^X^^ ^ai^ EilM^(Tetrick)2|) Dj^ ^51 1114570220^^ Aj^l! b1^2| MSm ?loH 
^1 \M^2[ tH^2j ^mm OlgehD. 0! AI^S tH^^ ^:'H2J "OIEI ^^Ail>^(agent)"Zi-Oil 
Cil. 01 CHEI M^Ail^^ eHH^IOlU A! ^^(handshaking sequence)^ §&aFOj bH^M A^gK 

^^6HotD| ma. 01 ^^ss xF§!Mm ^^s^o^Mi OIEI ^§2j tH:^ m^'^ ^mm g^oi s 

^ AFOISfe^OllAH AH^^ fi^S^ g^^^ :^HA|A|^ ^ SiEK 

^ «^g^ 2-lnLH SMP Al^gailAH ^ MEi:^Eie>2| oiB1S||0i:^g ^^EiaF^ 3HA|^^Ef. ^ ^^S2j 

m.m ^AIOII^ M^D\ Sg L1 BWM, a4^2J I/O Oh El (Adapter) SI [}|l2i(main) DiieEIM ^^^i D^2| gg^ 
xH El :? {(Central Processor : CP)M ^tiiafe CUS^ gEIH^A-il^' Alr^^gJ (Symmetric Multiprocessing 
System)UjOII ^^^D. Oi:'|AH^. 0]{Lim H^AilAlU I/O 0\^'E\^ 0112.1 CHieE|2| OiS ^Aii^E^ 
2Ja 2x11 =^21 H^AilAH2F I/O Oh&Ei^ ^ ;H2i MEH:^^E1^ ggoF^i UV01 ^ID. EEaK 0112] EHieEl^ ^ 
B EE^ olE^^|^(banks or interleaves)^ 01^01X101, 0IM2i M^^B ^E-I^EIOII ¥^^^EK 

MEi^EIOil^ XH^^ X1IOi:'l(Storage Controller):'^ ^XHaf^QL 01 XilOi:'!^ X-jj 2 Dg>^°^ 

XilOi:>| g H^AHIAHOII CHe^ :JH^ 2] EIIHI 0|:^^(EEfe S^). i/O OF&^EI ^ D1I2] DilSEI^ ^^^D. ^ ^ Al 
Qjjoj 3H4H^ D4^2j «Sa EE^ 2!E1EI^^ ^^£101 Z12J UigB 8-^10! OI^AIOilEI^ E|^SE|(8-way 
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associative directory)0|| £ioH/H ^dlSD. £ laOll £AI& XH§ HlOiPlfe :?!^ SrliMe UEIUiH Si^ 

oi/d £g§ ^oH ea^^SLHsj x-is flio]::»i(}ii choH e^eai :ih^5H mo. 

xis M\o\D\2\ ^ die! oilsaioii mm hsaiiai si i/o o^&Ei^¥a^ Qioia eie s x^s fi^es 

xHEiamXf 20ID. lis li\0\D\^ HI 2 d\m SgSf^ClI. 01 5H44^ ^H^^IOl 

Al^^gOil OioH/H^ ^^^H^ ^CHI SOI XI S^D. Xi§ fllOi:'!^ CI^SEI S ^A-|I>^S ^S6F^ g}^ 
e Bg§^D. HtOiPISi gJ^SH. 01 XilOIPIOilAI S& 

xHdPKCFAR) £^ I/O HIOi::'|01l ^<!iiSia. CIS HlOi:?!^ Si>^ ^^^m SL|^(Centrat Priority 

Unit)^ Q.=?m g& SUM^ US Q^M gXHafU a^a^^ a^:'l(requester)S2J m 

Um ^^mo\ OiHail^Oil Z'I^SHAH ^ ^EIAEIIOIXI mOIHdieKmumstage Pipetlne)S£| a^UOll gi^Am 

D. EfoiHe^ojo| 2| >^Eiioixi #0}, fi^Pife J}^ mm mo\ 3h^i. bw^\ x-iioi:?i(Locai 

Cache Fetch/Store Controller). QlOtEi HIOiPL QIOIH <ygJ<idS tHIH, &j^/XHS XIIOI 

:'|(Remote Cache Fetch/Store Controller) mS ^A-ll>^a^^/a^>1U m^oW mU. 

n^OIHdfoig um m, 2im/X^S X-ilOi:?l( Local Fetch/Store Controller)g°J 6\U^ -^^ 

eis/x-is Hioi:'i£ gg^ ^d^^ giHCHi &^oioH0t afoi q?:^|£ hs^^d. ^ ^AioiioiiAHfe. 9H 
^ xiioi::?! m oi|o| Diieai xiioi^p^ 2}m/xis x-iioi:'i£i ^¥^ah sssd. oiszioii^ bw^ ojaai^ 

^^£1 aiOIEHM °ilA-i|:i;^aHl, 5H^I°] ^g^'Iffl(miss) AjOli Oiio] OIISEIOil Q\m CIIOlEi ^Ail>^M xHdiaf 
H, 3H4^I oiEidlMLH^SI X-I& g^^S ^mmD\, Oi|oi olieEl °i|A-il^^¥E|£i CilOIEIS mm M(room) 
m mm ^H^I^^EI OHei aieajUl^ saEI aiOlEiS im^ Sje MS g>^e(Least Recently Used 

method)S AFgmOl) ^^eaf^QI mQ.m (QIOlEi fi^ OlIM SOi >dE.'<y^ tHS-i S B^^Sej^ A¥l 

xie sE^ah^) x^sioi s&^d. 

^^01. Difoi ffllSEI ^BMB Z-h^E. A\±m^ ^ m^^^&^^m MEI^^^ ^S@Q. ZlEiLK Oil 
0} OlieEt^ SMP AI^^'LHSj 0\}=^ 5011 ^Wm^ R^MIMM I/O OlSEIM g2i Oi£l 201! CHoHAHS 0 
S°J g&S 2iJEIE|xHg SeiD. ZiaH^, B ^A|Oj|^ 2J#/X-i§ HI 01 I (Remote Fetch/Store 

Controller)^AH m^iE AilMHJ HIOj:?IM ^Hlg^D. XH & HiOj:?!^ M^H^Ei^^o] DiieEl ^BOII 

012 Oil£i OliSEI 0\E^^\:^J\ Xl^^^^ ^^mO. QIOlEi ^A-ll:^(oi^ S^)°i MEH^ 

Ei^^°i ?H^ioii Qi£i ^m^m:f\ "^^m mu\c\, {o\D\k\ ^^ol&^ go]^ ^^aiiah se^ i/o of& 

E^:^^ ¥^^EI ME-i^EiS ^^°^D.). o]S/Xi§ HIOI^I^ ^^(E£^"DB") MdiAEIOll CHe! ^°IM S 

ahoj □ ^H^iLHOii aioiE]:?F si^xis ^^0^ ^o\o\ mo. o\m m^^ 21m xiioi:'ioii °ioH xnaia 
D\, 01 01^ Hioi^i^ m2i ^M^m ^UMLn^ s^M ^^^a^n 2}m/x^s Hioi^ioii mw SA^e^ 

QIOlEi ^Ail^^g ?H^I01I CHt.^ ^e^nH:'f ^^^aU. OiHBili^^h MEH^EiOil DilSEI 

aaoii ^i^s UEfUis. 2im/x\s x-iioi:'i^ ^m oiiei mieai x-i!Oi:'ia ^^^^^m smoj Diiei oiie 

El ^kM±m ^HAI^IEf. (SEHS QIOIEiM 3fH^I ^^^^ ^^^aF^ 3a2f ^^S) DilSEIUi^oj QIOlEi XH&S ^fi 

^ affe g^, oi^airiiife ejM/x-is xiioi:'i:?^ 2xii e^^^ xhei& ^ 2^^x121 01^ ee^ 
x^& §^^01 oiEiiiiioi^g SoH :?HAisoio^ m^xiHj oi^s DAI m^ m^ma. o\^-\m ^^soiiah, 

Xi§ e^^g OiieEl oiEiEIMLH^Sj QIOIEH XH&M ^loH Diio] 01ieE| HI0i:?l2h2J ^^^^^g§ EEm ISa^ 

^ gi^ xi§,^ i-iioi:>ic>ii 2joHAH xHEisa. oig/x-jx^ ii\o\j\2\ ^^01, ns^ 

?F^EiIl^M(remote counterpart)^ Mdi>iEi2^ g^^S xiEloF^QI mQ.m (QIOlEi S^. WUH 

B ^^:'ie^ ei^/XHS Hioi:?is ssa^^ x^^sm ^^Eia^oi nm ei^/xHS xiioi:'i(}ii 
m ^mB\D\ mm aai Air^^uoii ^^e.^ aoip. 01 Hioi:?i^ s^m :?HAitH SL=^D\m m ms^ 

^5^^ QiEl H^Ail^^AH ^^ggfCf. ^^SB OiS^ ^EIH^A-ilAH °J MEiAEHZ^Sj m 

§§[ afxi ^jime xf^moi h ^^sm xHEiah^ai oig:'F^i^ raoiiE^ ^uh^ck 01 ai 

^^'OliAHfe m^m9\ oiEiiHIOI::^^ OlgEiEK 

s ^^goJ x\m mE,\ Al^lj^ ^ A^gafOI feg DliJ^ gEIH^A-ilAH 

HI ^ MEH:^::EiZ.^°l 2JEiit||0I^B ^^Elt^EK EEe[. 4^:?H^ :^I^M OlgoFOj S Hl^^ ^^ohCN S/390 

eilEiHEFOI^ AH tH (Enterprise Server)£^ DH^ ^Ss> §^Ei Al^^USj S^g ^F^?il efD. 01 AHbH 
OilAH^ e^£| MEi^Ei:*^ D4^°J fe^ ^Hf^^HI H^A-ilAH. ai^ 2 5H4^I. 4^:'HSj I/O O^&Ei 

s Diiej DiisEiM ^mm ^ aia. oidie.^ Ai^goiiAH^. a^oi ^^saFoi. 9H4^i ^§^nH2f ^^ss o\:^\ aizi 

01 ^4i§^E!EK CCfEUH. ^ ^'S^ Sxil^oi a|A^' ggg mQ\m^\^M M^IS UIgg ^riitUl^linXF of^ 
201Cf. 

M£^^£ife^2| ojEHIillOl^i:: ^U^^ ojEiiiilO|^£| ^Em HlOiS ^ga^^QL 0i:'|0il^ ai:'i 
?S(queued requests)S ^^Isf aFI^l. AH^g g^^Mg oj5]it||0|^B SoH OB AfOI^^¥ 

Ei2J mm g&g xHEiaFDi. eaH^EiMZ^OilAHHI QlOIE-i S^S ^^^aF^ 201 Si,^&D. XilOi i/o°i ^ 
I'F XilE.^£i:?l mmOW. e ^^SOilAH^ XH^S:ilF Xm 5[E|S| AH^S ^a^g AfgoHAH E^m mQ^[ 
oi^ g^oj otg ij^sfe^D. oiEiltilOl:^ XilOi::'l^ S!^ A^OIHOii QioH a^s JWA\m ^21 0\L\ 
EF AFO|£&^£J oi#/X-ii.^ HIOi:'IM i^Eia^OI. 0|g:?^^^^ HIOi::'IOil AH^g g^^g ^Aj EF^HefD. m 

^ ei#/x-i§ x-iioi:'i^ B^ai oieiihioia Hioi:p| 01^^011 ^^sg isah^ chei H^Aiir^^AH sd. 

eiEiiiilOl^ ^101:11^ Q.=?D\ Qi610\\ mmO. 0\^^m ^x^^vo^mi, g^'°l 2Li(owner)M M 

si:>ii a^Qi. oi^ mo\ed\ ^o\o^ m o\^d[ 21^1 ch^oid. 
si^ x-iioi:»ife ^:'H^ g^ioi &^(atomic) 9^ g5|o^ ^mm ^ 2^>il ah^ XHe^H g 

SoH Ei^ ^D. OlIM MOi, 2g QIOlEi ^mi(read-only copy of data)g mm H^AilA-i 

m X^S ^Ustorage protection key)M S&a^^ 2g QIOIEiS mm 2}S g^e[ 

4^E}j£ ^ 3W^\ B^m ojgapi ^oH 3^ MEi^Ei^^sj oig xiic}i:?iM ms.^ ma. he^h^. eiEiiiji 
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0\± XllOIPIfe 3s S^X^M Sg eJ#(Read Only Line Fetch)S>M ^'£^5! 2>0& XiS #£1 

i^EKRSc) aaaioi^ flicH:?! gg^s ihsssai^i. gi^ x^s ms.^:^^t\{Rsc) sjaiHioi^ flioi:j|oii £|oh 

01 iHsss g2f2i §§g g§s& aioia a^g hhwiaisi^ soil 21011 ejasioi^ ssms ch^ 

sMSjos 5f£iiJ =^ 2iDfe 2!oia. 0112! C}ii2£is2i usa:)! 2011 §^ ajgj aioiasi iie 3^^I2^ 

ifSa 54?H bfOISMm leS 3^ 64-UfOIS I/O XHSOll CHoH IL&ma. 01 S^^OII °16fS. =H oil 
2! 7H§ OiHeil>::(tarQet main store memory)2f ^XH 4^0101! (Dg DS2f ^'S AIPH|°) UB Aj 

L^el2:?^ ^ij 4= sta. 

1. Qioi&:)f Mo\^^^°i fflisj Diieaie ^ss sm 9iJi jh-msi 2ie^^H:'^ s^oiife. 
I/O aioiEife ifsg ?i6h am A^ol=s am^iof oifeQi, oim ?I8hah^ ^an^as^a m 
^^±E[^°^ i-is e^^g =^S5ffe rsc ejaniioi^i iiioi:?i(Rsc \c)d\ mB.6\o\\ ed. 

2. QIOIEIIJF OlieaiS ssmn gi^ 3H4H0l|Ai 5j#(hit)& S^Ollfe, S!^ AlO|cS¥a £J2!S 

Si!i3Foi ga^a^foii-M ifsol a^^sjs^ if ms.Di aiD. oig^ji o^:>l ?loHA^fe. Di^m Qioia ej 

ifSII S!^ AmiHOII CHe! mxf gSJ:5^ ^3.6iCi. 

3. dfei°J ^mPf US ¥ 3H4H0I| glHelfe S^OIIfe. &XI ia^a^ SXIb AJOIHUSI £f2JS ¥ss> 

8jfe 2je]ai. olfe gj^ 64-b^o|e:)^ 3H4iy°i ifga ^ si:*! ra^oiD. 

CH^ I/O x-is sgg 64-timiM Dioiaa mmi saaoi ojEiffljoi^ig soh Sssm. 

AJOIHSI 2!S/Xi§ MO\D\Ji ZlffH CI^MEl ^fEHWI e^loHAH ms.& 5XIS =^^5jfe 2^' 20ID. H 
£)U. &^:l|e^ AiPHI S¥ §21 ¥:'HI S^OIIAH. H§ QIOIEISI S^g Sg-S!^ QIOlEi Wi^ig MSfiSfiJII 

^^m sioiD. agf. p^sai §e°) E^m mmM i]\o\ s}o\mo\ m&miw a sjoid. ^ ^^soii 

AHfe 4f:'l& AiPUl #21 U#°J ¥:?UI S¥H Xi|2t:i| -g^m °f^(force cast out)" S! "B^ 
^sSKread-only Invalidate)" ggo^ XHSSSolfe 2JS X\^^ £iaitllOI>^ HIOi:'IM Olg&a. 

ss xHsssoii 2Js^^, =;^;h2| &§oi niggip. sum, e^foi ch^ e^&s &m o}&wo\^ 
saes 2JS/XHS xiioi:?i ^aoi z^bsh eu. mM. m^-\^Eiz^°i am^E.\ §e E^m ?i5h oim^ 
¥:'^^&J xiioj i/o£ sfism &?ii sd. iiiRH. o\mm aD\ aiz^si g^xiac^, ahs^ ggoi eiEi 
Hioi^iS gesFiHi 6PI §s§i aioimlhoiiah mmsi^ xhsssoi ^^tygiD. 

5f£l Alr^gJS Sfe ^^2] mo\REi°l^ fill^ 2 JH-MWI CHoH AHH|>iShfe a^°i XH§f fll 

Oi:?IM SSfSffe ShOI-e!!H(high-end) US AH^A|>i:i!2^ o\E:\ui\0\ ^Si^m =?&ma. m&°i ¥<!d^^ ^ 

ejEiniioir^iB mm E^m:>\ ¥i& e^s 5^^°^ lyeHShfecii A^ssa. d4^2| mo\KDi 

afe 3^, EmiMLt|2| A[E ^{^^m ^aiOldg rsc IC^ E^6\D\ ?le^ oi^ £Efe X^S e^esi SfU 
g <MEHe.Kif. §a Amis RSC IC^ gg S§ g Xl^ :'lg^0ll e?1SI01 Sl^iSI fi^S <yaJ6^:'l ?l 
oH 3«fe ?<y^?l e^lg OlgE^D. D^2| HhOIHiJF 01S ?0I5! AmigOIIAH oigKIIOiii:: AIgS i2?& =^ 

2J2°^, Qim Mo\:i\m oig& 4^ g2^o^lfe s^tg usaa sj^s xixia^ ^aoici. ngii si° 
a. JAS im:>\:>\ o\b^\^s\ii SEgf qioiei us ges st^ n& g^fon qioh oig:'f^th 2 
¥oiife xi&oi f^oHg 20IDI. ns ^ fi?:"! ei^oiu ¥ s?:'^ oig:iis2^ xias 3¥oiife. oi 

S eipg oQ^g^ 5;oix|°| oi¥M Zt&eh e.fSH S&i(round robin) g^SOil SloH E^&^*^D. US ¥ a=?y\ 

xHsei §¥oiife. oit uioim:ii ols:'^^^^ x^sJS 3>fe zifoii 2)6H ^x[d\ ss^d. ns m s.^Di 

OlgPl^e! XfS!§ S^OIIfe Z^Bm ^eJ gfSS A^gE^□. 0! gfSOII 2|ohS, 2^ SI OIS 

:'i^ xfsioi aife seioiife mm^' s§oi a^a 5!oid. ^m. m^a-hahoii ima^ ^^^^ xnaioii 210H 

AH aill^oi Ai^iD ^^01 if4^€ia. DlXie^o^, oiEHEHOI^i XII0i:'IUI2| Xf§!S 2h£l&oSAM. 
S!^ AfOI^&^OII CH?iai2 2ife ^^Sg a^Slfe ojEIIlllOIri: AlOIMOj 5|diaXI 20|Cf. 
LI SH'f'l ^S^HHS 2!e MS/dlAH QlOi&l Ci\^\ A|Z}S CH^ a4:A|9i:J| ?|oH, RSC ICfe OiOim 9im 

SEfe X^S M\0\^\^ 2JanilO|>i2| Alge S^SfU SiXI AFGIM "<y^-S^sKfast-pathing)" 

:'igs ols&cK OIS Mo\m ^21. uioih^ cp ej^oii &oW i^Aiem. 01 oi^oi aaaa, n 

3301 AIOI^S ^Al C|i!iillli,'(dispatchlng)affl. ef@ 0l£^ gISoHAH JH^-I 2!# X^I0^?|:3|• SSS! 
CK lid! AH. OJS 2?:?! 3^ AlOIHS m AIOIM 2^AH ^^^^^ 4= 2i0l m?\ Q|OIEH°l □|:J| AI2}0| g^^l 4^ 

S!^ 3H^I0II CHoH SigSlfe QIOIEI QISIA Dliej []||e£|g¥E12| QIOIEI 2!|Ali>i^ S¥2j CH:'IAie} 
oil &^&et XiO\Dl -iiD] (IHSOII. RSC ICfe JH^M 5|gS ojS MO]?\m mm 4^ 2! 01. Ol|oi XHS eUAII 

a:?i fl4:a 4^ 9ia. (eibiah. dm e^oii oie! ^'^m oiiadi ?sasg xf^e?ii m ^ 2^01 aai ai>i. 
m s^oi ir&^8CK 

RSC icfe a big:3i<!^ gg tH>iM ols§^ol sh-m ^sioiaiis ^xisi^ t^s a^s ^oisf&a. 

gSfgf >^o] n^oiM AfOISS &B8f01 S!^ AfOISfe^SJ ^H-M 4^EHS A|g5}fe S^OII §^AH 2^eo^fe 
201 mD\^Bl7\ (QjSOII. tdlg:3l<i^ ui>^- e= ggOII CH3H Alg8Q. OIS gSS Sl^ g2}o| g 

gesM SAieife 22SAH olfe 2dixiy 2?:?i£ a^a:'i£ e^a. esotife qioiei s 

g as &^EH):»^ goixics, OI2J0II 216H paisai:)! §af§! ^^ehs a^ja 4^ st^ii s 

□ . <:Js SIg g& eiEHEIIOIrii bH:^iOII Sliy Sm^(contention)S eioHAH XI2a 4- 9i°° 

s, s^g s:'i2i ^H-M 52X1 §2j(xi)2i g2^s as ^ufs eusfe aoii 210H %}^*m 4^ sia. 
Rscfe m:>\M XI ge w>iS AhgsFoi aiz^qs i: xi g2^s ens 4^ si^Qi, 01201 Di^m 

0ISfeSC2| go^ ^(M^^l ::^iQIOI<:f 0! S!^ AIOIH^^EI 4^EB 01E! AHSg fi^£ UIOI^E.^2lm 
^ ^Al S0j?h3|| m 510151 m^OICI. 2:?|21 am^E.\ ^-S(look-up)g aSe? ElOIH AlOIMS 4^|ga 

a. n gasg XI gs tHi^s Soh aa^^D. xi s&o^ah msAE ^^m jwm& ojEiiaioi^i xhioi:'!^ 
ms^ 4^2i ssASi A^olSo^lA^ oiga ^ 91m 2oi°s. s^sm ei^/xHs nioj:'ioii sje/^e&'nH 

g2hS a^al^QI A\BSa. 

Mo\ oiEiiiiioi>:2j 3£ioii ^Jimoi. RSC icfe eg ssir^iEi-geH^Ei QioiEi &ms s.m adi&D. ^ m 
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^ mo\RD\ }6-mo\^/Mo\mm E^m ^ sis s^^i Gioiei i/os sijoF 

Qi RSC !/0^ gIH^2] 16-bfOIM/AmiM aCH xHdl fe^g OIgS 4- S!D. ^:?H^ B^^ifS QIOlEi 3^ 

SOI 9ix\& ^o\E G\om sMfe mi^^B a^^h ea^^a :'^oi eesj eai:^EH bs¥ei ea^a 
aioiEiM MS8\D\ m^^MSi ^mm mo\ ma. rsc ic^ mmm g>^xis ^0^- ofusi 
3g gg^Qii otoi fc^>.g oiai a>soH ^fe ^01 aa. codfAi, rsc ic^ x-is xiioi:?i^¥Ei2j s^eM 
^^^m^ eis xiioi:?i^¥&i2) s^sa biinaFoi 21m Qioias ^^Ai^id^ eicf. nm aioia 
s^s xui6Pt ^oH mmm mo\^ Moim ^9}. ^di^s m=?\m^ ei^ aioiaoii ^oisd. cQei 
M ^x\mo\ M^Qi g,tA^£JQ_ oig aiois:'F cnioj oiieai^^Ei ^^s^ s?. rsc ic^ ch§ 

QlOia S^M Olieai 183^^92] QlOia AtOli ^'M§10. RSC QIOtH S^M 0!g^^ =4^ 2ife 

S^. QlOia^ oig tHitjg o^^^ 20101. [HBI/d, QlOiSSJ gjAl^oj Sfe^^ CH:'! A| 

^ ^^soii cEf^s, 2x^1^01 Airi^gj xHdi^^oj m^^m mm mim x-is m\o\d\ x\^9\ ^E\m omm 
^^goi m^Ho, mm mo\, ^h^oii Q\m mmm m^o\^ m^s\ ^^^oj eis s^m^i ^ss acn 
sfm^Qi AFsg^ §}j\x\ mm 21m xmmm Qi=?mm jus^h^ Afgmm^ a^^ 201 

□ . 2^912 2ib 1HJ 16-bmiM QIOIEi£f ^x|6fe gS^^ gSEID. 01 g^SOII °J 

6^^. xfsioi ^ai ah^s ^'^o\\ m^m 4^ si^oi. 21m ii\o\D\9\ u\m^ oiaai 5^ ^^eh 

m ^xiafe &S01 flisea. B§g AH^g ^^soi 3H^oii uoh ^ge ^^am^ QioiEi oigo] 2^ 
Oil UE^ya. tiiin^ 01261 ^^eh^ ^xian^, oj^ im:^\^ mm:>\ oi^jmrn^w s clhtjui ii\ 
o\^m mm a^a xh^^ui^o^ mo. rsc ic^ aiueiss o\§D\^m a^ eis i-iioi:?i(>n 
m 22\ oig fizps 2011 2joH HHHiAma. cQdun, x-ii 221 a^ eis xiM:^i^ zi^i tnitiaii Q\m 

g :'HA|E^ ^ Sl^ e[S lil 1 3°l QIOlEi ^^^efQ. Tt^M, M 1 WIII°I 2^ s^^AIOil X-jl 2 

wsi^ 3Si QioiEiM ^Ai ojaiHioi^s mm ^ aia. 

2ie\mo\^^ ^^o\ A^ol^^^ollA^ as^^^ ^ s^oii §^^moi g^a ^ ai 

>il 2011 HioH feS 4^^^ <:il^^ ^ ^m UEfyiD. Oie ^Xllgg a^ >il(remote 

reject) ^ eJEilillOl^^ DllBiSf ^::?^X|£| ^fi dm\Jl^\^ ^WSD. 3^ SXH^£] 3^:^- 

Md^AE^ GilH^(cross-cluster deadlock)^ ^la^:'l B^m ?imm aiCK Old-le^ QIH^B X\S AH^Al 
oi^ xjg x^|oi:f|50| DSOll CHoH AHHI^^a^b RSC X^gjSQ S^Oil m^M ^ 9JiQ. 3^ 

s xiiojpi^ B^r^-MdH^a Qi^^s ^mm ^ ai^ ai^^m yy^m^m ^se! qih^ siui 

Oll^hLl^g ?tile.^Cf. Oiae^ AIUdl^°j S^AI. Zl MO\D\^ ^§ g&S :?HAI (initiating) Ma^aOil 
amBI S^^^Mi a2.^e£| g^^(pending operation)^' ?\mm 20ID. RSC IC^ Zl >lgS 
^^Ai (originating) oi^/XlS^ XilO]:'l^ 20IH^ g^^OI XHA1£^ 4- SID. e^^Sg aiH^_Ej£^:?F AF 
dfg T^mXl 2^^^^ >i^a:2 XHA1£^ 4- aiD. ^SSl ^^(recovery)^ oiE|ii|ioi>^ iiHdlEl OllEi 
IJF AH^^ RSC ^Eia^^ OiSI XilQ] SS^^OilAH g^S^ §^011 ^^^£^D. g:?!^ ojEHiaiOlA^ 

^§ A^QjgLnoiiAH ojasiioi:^ oiia-i ^^ehm s^m^Qi A^gEiD. o\\^^^\ ai^ ^'^y 
eia/x-is^ xijoi:'i^ nm gai>i2 ^^SM t^Be^D- rsc ic^ oigaF^ rsc xmm i\m^^^ 
EiA-iiMAi^ B^'oi QM si^m ^ ai>ii o\m ^ :Ht!!jgoii cHoHAH^ aenj ^^Aii M^m mm dhm 

maiD. ^ ^^3:2^ &g ^ ^SOll CHoHAH^ S^^e.^ ^S^^^eH qh^ qIoH^ 20! 

^ ^^SS Zl£j g^me^ ^AjOliOll CHoH ^S6FLK SSX^^^^. g SAilAHOll ^HAIS J^^m 3JW 0|^^S| Ma>i 

EiM ^bia^Di g^se^ ^Aioii£j L\B JAs mE.'\:^e\m oisa^^ ai^^smoii ^ 9Jimm m 201 

CK EEe.^. ^ ^^gOllAH^. OlMOil ^e^aH^X^ 2B O^UU Oll&i DlieEl ^s. Qiioia x^ 

4^ a! ^le X-1I0|:'1£J mOIHEfOiSHl ^ S 3P1M bl^oHAH SLlMS2j :'H=4 ^ 

^^m ^^Eie.^ asEj xi& x-iioi^i ^aioiimoi ^2im ^ ais 201D. 



m eg o| rp^Aj Qj 

£ laOll^ 2-1:^^ OiSJ^ ^ElH^AilAH A1^S°I X-i& X^|0^:?l MBH^^aM £A|§[D. ^ ^^S^ e^e[ 
2im/X\S X-il 01 :?!( Local Fetch/Store Controller)(11 ) AHl^, 3^ £j#/Xi§ XilOi :'l(Remote Fetch/Store 
Controller)(12) A-ll^ S g&^Sg^' ^EI^EIIOIXI n^OIHe|oi(Centralized Multistage Pipeline)(13) Ail^a 
&^^^^Sa^^ g!^ X-i§ Ma^a oiBinnoi:^ X-110i:'l( Remote Storage Cluster Interface Controller: RSC 
IC)(10)^AH X-ilAI^Eh. OlM HFOIHE^o]^ Sg>^ ^tid^^ >^E11 01 t!f (Central Priority Station)(1 4)o^^Ei 
SB S^^^^EK gg^ :^Eli01>^(14)S NJW9\ gg^ xHEj ^UM X-il 01 :'l (Central Processing 

Unit(CPU) Controller)(15) NJW2\ I/O Of&a Xil 01 ^1 (Adapter Controller)(l 6)^¥E^ £1 big:*! S 

^MS ^<y^^sfe[D. ^^^^21 CPU xiioi::'ife SMP Ai:^gi£j m^m cpuoii ^mo[C[. uhoiH£foisg am 

2 :^£01-oi ^H'Mdevel 2 store-in cache)S S^§^Ef. 01 2 ±^0\-21 3WM0\\ □oHAH^ 2^ xH 

El SUM. I/O ohi^a ^ 2im/J:\s MO\:f\ a §1^ ej^/xis x-iioi:'ioii s ^ijAii^^:'^ ^ 

SEIQ. a^^e.^ ^AIOjlOllA-1 OlSaF^ ^H-M 3 61 01 gdAl (coherency) Oil £16^3. aiOia:'^ ?H4HLH0iL ^ gE-1>^ 

a&^si H^AiiA-1 ^ I/O oF&a:?^ Qioia^i d\mm ^M\^m ^ a[:Hi a^^-&^ 4^eh^ ee^ e.^^ 

H^AilAH:^^ OiEj A|g011AH£ CilOiaS ^Sl' 4^ ai:>11 a^^ 4^ EH (exclusive ownership state)^ 

4, oiQ^ Qi^j Mdi^a&^2l 01E! H^AilAH^ OB H^AilAH:i^ CilOiaM aXH aiDI] afQEF£ 

oii^ AigoiiAH^ n Giioia°i ^S3JS Q.^m ^ 9io. 

Z^mm ^AlOllOllA-i^ Olg n^OIHE^oi zpgs oigm^EIL 01 ^SOilAH^ umiHE^2l{13). g!^ £]S/X-i 
& fl!01P|(12) g eiS/XiS^ li\0\D\(\))D\ ^X-IISCK ^ ^^gOilAH :iHAiaF^ :H^Sg X-1& 

XII 01:^1 (SO 2j 5^^i2^^ 2^^AH, oie :'H^g 01^^21 nmiHEfoig oigm^ ^ Em^ 

01 mOlHEioj so C-1^ SS^2> SC =?^^^ ^ SID. gSXhdf^. 

RSC ic(io) ojaiiiioi^ g LH¥ :'i^ m^oi Qj¥^2i 01S SC ?50ii£ goim:Hi Xl^sf^^ ^ 
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Rsc eiEiiiiioi^ x^iai:'i(io)^ ^'m sc sums ^^^^^gafb aih-^um^ ^s^d. 

^loi m^^^B&o\ A^gan^. n rsc ic^ d^hi eiEiiaioir^ si ge^^a-^aH^a &i 
Einiioi:^g ^^gs ^ 9io\o\ mo. s£m, n b^'bi rsc icb gan^a^^Ei M£ir;^Ei^2j gAi 
^ s gaHAei^¥a2j mti^^m m^moi £ rsc ic{io)g ^aa^^ ah^-^umm ^ 21 
Eimo\±mm soia. 

%^mm ^AlOllOilAH MgSb XiS.^imD\2\ mmO{\. C«¥^2i S^MS of#/X-i§ X]\0]D\{U)^¥ 
El ugD. OIM LFAR Q^^M ^^^^ fi^M^ ^^901. LSAR Q^^^M S^M^ X^ 

SmO. ^AtOtlOilAHfe. nfOIHEieiOII CHoH 4:'H2I LFAR ^ 4JW2i LSAR fi^::'^^ ^XHmH^. Sxil 

16:?H2I lfsar s?:?isoi rsc oiaiaioi::^^ a\So\d\ ?ioh s&ag ^^d. lfsar imD\miM2\ 

:iH2i S^S 2^e^a. ^ ^^SOir°lo^S, ^§ LFAR S LSAR Si^D\mO\ ^§ umiMdf2J z^oit m 

mm 4^ 9Jin ^a. ee^k lfsar niai:'i(ii)SLH^ a^s ^Eiioi>fs rsc iclusi ^<y^?iu] 

Oil ^ aiD. 

lfsar x-iiai:?i(ii)M:iif rsc ic(io)Z!^ oiaiaioi^^H s^ms. moiHEfoj^f ^^^b xi\o\D\ AiiMOii 

CHoH 21Bmo\^^\ ^XHe^D- ojaiHlOl^^ Q=? C3 C3 fi^:*! 10 tH^ ^ 

C3 OIHai^ OI¥OiSjD. 8-UIM hH^fe LFAR S! LSAR S^:?iail CHoH e.^:?H5] bl^S 

Si^6^^Q|. DIM gHI e[^H°l bl^e^Ol ^§°i AFOIMOilAH SSsfl 2iD. 0! dlM^ 3 AmiMOilAH A\E 
:^EilOI<:30| <ye|of LFAR ^ LSAR X-iiai:'|°j IDS UEItHCl. 01 Oil OiSm^ bii^S^ SgM umiH 

d^eiui^ CPU. I/O o^ea ee^ sc x^io]:?i£i gg. ofHeiiA s ids sii^e^D. oi 

UF0|Mei2J£i I-ll 3 :^^EilO|XI0il CH§5^^ C3 AmiSOIIAH RSC ICOli XilAI^D. X^IA|a^ AfOlM 

OlIAH LFSAR S^Oil RSC ICS A^g& 4= gi^ S^Oil^, LFSAR mO\:^\m^ DM AhOIMOilAH 

fi^S fllAll^ ai>1U AH^g S^S t^^S ^£ aiD. 

LFSAR IilOi::'l2|01l£. rU0IME>oi(i3) Xfxji£ ">i!^-S^fKfast-pathing)"af:n ^^CHXI^ §^^S 

Qi^j\^A-{9Ji ^mm ma. oi M^s^m m^B rscd\ ^ h^oih e^s ^^AI6^01 ei^ 
§^^01 s^sn oisi LFSAR xii CH (1 1 )^¥a °i ^eigoii s^xi s^oii n ei^ 

Oil s,^^e^D. C1 Sg. CI OIHai:^ ^ CI ID^ EFOIH£j HI 1 AEI10|X|(C1 AhOIM)^¥a ^^901 
RSC ICHj RSC ^^^9\{2^) AH^-^LimmOj| 21^ A^2 ^iM^^ ^E1IO|<!^o^ StliCK A\E ^M^^ ± 
EllOltIf 2J RSC ^M^9\{2}) AH^-^LI^LHOlj EE§^ mx\B Dil&i ^aiOlt^^^^ SLHXIffl, 01 

LFSAR x-iioi:?i(ii)^¥a^ a^^se ^^D. 

DH A^OIMOilAH, RSC ^M^9]{Z)) :^E\\0\^^ fi^S Ajgmn m^'m AhgoHAH Oi E 

oigniioi^s s:Qfm£^ oHot xihj oi^s mmrnu. o\l\2\ e^^3 
II^olHd^oto^l cnea^^ lfsar xiiai:'i(i doii ^ei(grant) smjiD. ^oj ai^^ >m§h3 g^^oi 

LFSAR mO\D\{^^)^^E\2\ ^o^gS| S^OlSi^ XIS] 01¥ EE^ >J^-g^sf S^^OI Hf 0|HEfoj(l 3)^^¥ 

a ^HAiasi^ XI2J oj¥S uatHCf. ^ej tii^^i lfsar hioi:'!^ ^lhxiiq ai^ e&i. s n 

2f ^^^a RSCS UeUi^ Oi^^lr^. S.=;^D\ id ^ EHZI E.ho](tag line)0| RSC ojanilO|>iS SoH m^i 
RSC S^^Qil^ Sl^ gaH::^a^¥aBI ^:'fXl ^§21 g&(completion response)OI ^So^D. EE 

t.^ Qioia eiscwi^ fi^a aioia::'^ ^H^^nuioii ^xHm^ xi^j ot¥S Lh^Ln^ inzf ^accross 

lnterrogate)(XI):'F ^fimCK 2^ RSC IC{10)S goH x-iaSDI ^S^2^ EE^ e^g5|o^ ^BlXj 

y S^:'!(original requester)^ SUiSD. #&0I U^Stl^ i:H¥^Hj MZl ^ 4^EH(status). 
SHHKrelease) S ?H4^I 3aiOi^A| LFAR EE^ LSAR IilOi:'|0|| ^UiSID. HSiU. E^BIXiy CPU HI01 

:?I(CFAR 15)011 SLH^ e^^OI ^CK ^^XIOll ^MiSiOI. RSC IC^ 2^ RSC g 

^^Oil Q\m B^' oi^pc g^K(Encodeci Response) tH^OilAH DglF^ ^ 91^^ OH §^^Oil 

ClloH ^fie.^ §SB ^^E[D. RSC IC^ xHdi:?! (Response Handler)(22)LH^ S&M ^ 

<ye.^CK 01 x-iEPIHJ ess P^SoHAH ^i^e^ §SS LFSAR HI0i:'l(11) EE^ CPU 

JilOi:?l(15)^ ^<Me.^D- 

EE 1b^ el^/X^^^ X-il0i:'l(12)2f RSC ICZISj oia2l!0|:^S EEe[ £Al§^[:h oig/x-i^h xi|a]::i|(i2) 
^ oi^(RFAR 12a) S g!^ X^^^(RSAR 12b)^^ ^SEICf. 2im HI 01 :'l (1 2a)^ M^Hi^a^ 

¥a°i 21m R^mm ^^siJi nmm mo\^^\9}(^3)m mm xiaa^oi p\^mc\^) Qioias BQm m^' 
§s£h mm ^^lAi^i^ ^mm fe^g°^D. x-is xiioi::'i(i2b)^ ^'^ xhs b^{^ o\m 4^&^a^ aioi 
a)s 4-<:iia^i2 nmm mo\^^m{^3)m mm xHdimoi ^set e& §ss ^^ai3i^ ^i^s &s°^d. 

umiHd^oig RFAR(12a) RSAR(12b) H10i:?lS :'^X1H^. 30) 4;HH1 Q^:?^ RSC ICOll 

X1IA|£jO) ^OiiJ AfOlfiOilAH oi^CI^ LHr^^Oil §^S ^^IA|^ ^ SID. RSC iCLH2| g& 

^<y^?l(23) AHM-^U^^ nm fi^S §XHah04 oj^PH g& bl^Sj 5<M^tS ^^as^□. RFAR Xj|Oi:'l 
D[ oim QlOiaS ^^lAI^O^ S^. eS ^<y^^(23) ^Ej|OI<!^g RSC ^M^9\{Z)) ai XPT 

xiioi^i{25)£F m^m mB\o\ ciioia ois:'^^m£^ mu. 

B ^^SHI ^^§S gHI ahU^ X^fj aiXIr^^i a (Resource Resister)(24)S AFgoHAH Ami2°J §1^ 
SS(activity)g ^^aF^ 20IP. ojaiillOl^ 1/OS ^^is^ani xHP ^Z:^zmD\ ¥loH. RSC IC^ ^ 

^ AF0IH2I SdlXiy Q.^D\0\\ a]o^ Qia H^A-ll>i^AH ^^g§hP. 012^ AF0IH2I RFAR g RSAR X[ 

^^a^oj ^§e[ #aH:^a-Ma^a mtim mQ^m bHiiiAi^p. x^^ eiixi>ia(24)^ rsc 
^<y^¥i(2i) AEiioi>^5f ^^^^^gmoi rsc xf^oi oig:'F^s[ s^oiiei s^^oi ^haibee^ mo. ^^q\ 

DWMSi^, RSC IC^ RFAR SI RSARM "AFgg(in use)"^^A-1 HAia^H. 3 XfgIB 

UEfUi^ s&oi ^^m Msmsi &^eh^ ^xi^p. oie nam xmm biahi^ai^i ah^s m 

^'AlOllOilAH^. nmiHEjojOil CHoH 2JW^ RFAR 2:'H°I RSAR^ OI¥OiS S 8:JHHI RSC XFSI ai 
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X\diB{2^)D\ MS&U. ¥ RFAR/RSAR2I 2|2|g MS. g^'StOI. 2| mO\RD\ 04^21 2!^ S X^ 
§ S5}MS gAIOll 4- 2i:HI mfe 2011 °loH S^S if4fAI9|J| 9|otl SXHgJD. CIAI 5g ^ 

^►SOimfe 2} moinom ZJHSI RFAR 2?H2| RSAR:>f geXI S°ffl CIS RFAR/RSAR01I£ ^SfQ 

= x}g /ciEHgjpi aoil. 2£|X|y DfOIHeieJ SSe RSC SSHS ^S^^D. CHa4-°l S^OllAlfe §21512! 

Rsc ggoi eaxiy gga ggemei. cxe! s^oiife ss an soim:?i xHgssaoi sai& gsfgoi s 

m°i RSC SOISM gSS 4- 2i31l §^a. 01 eSlfe eg RSC 2JS ggOl 2^ S^(grs§[ ^Al 
01121 'O1'x-'1F'x)U1011 21511 §101 2^ XHS SgOl OB 2^ ^A|0I|21 '2O'x-'3F'x)U101l 2i?ll & 

D. §5fO| JHAiae. RSC IC^ 2:H°I HIMg AISSIW 83H XlS!g°l OlS 201 AHSOI (MejEj =2{0I1 
Dl§! /Hbl>iS mmOi 61fe Xlg AlOIHOll XIM^Q. US ^ bl^fe DlOinafoig gf^siffl. 3 DIOIH 
B12JU101I 2ife »^g°l OlS 3}0I ggS xHSlif SOID. gg°l Hl^ 02 D. SgOl 2!^ B21(b|e 
0 = 0)2!II US E}oj(til^ 0 = 1)2! XIS eB&D. 22 2im S§2 RFAROI AHdl>:61Dl US S§S 
RSAROI x^£le^Cf. S§ S OlHai^fe g}4^ 2^3°^. 01 g,^^01IAlfe ^ AlOtSM §:'|A|9|:?| ?I6H BXI 

^ gig} s^g^ 2?H°J ^:'i2i2! 2JEiniioi>i xiioi yiMe^oi mama. ^^enoi m 2S gfss ^ai 

OilOllAH gg. Oinaii^ iy £12J2|011 Q=? IDM S^sIIJI RSC 2JElItll0li^ tH^g :'HA|&Dfe 201 
a. 01 fi? lOfe RSC 2!QnilOI^S S5H S!^ A10I2°1 CPU XllOi:?! 2fe I/O OlSEi HI0i:'l£l ^^S 2 
^IilOll a^Sfe ^4^§t QlOieiOia. S ^^SOI Olgolfe :?ISM011AHfe, =61g?g¥l01l 3HAI& g 

S8i:7l ?ioH 2£iiiy s^iiisi lOB si^ a^oioi s's:"! aci. 

Sie AIM-SUE^ a^>iS2IM(XPT) HI0i:i|(25)SAH. 01 HIOi:'!^ me.i^Bmm SSSl^ 43H°1 C-IIOIEl 

ssg 3£imfe ^trs ggehD. g^a& ^aiohohah^. 2| nioiMoi! DioH 2:h°i B&^ifs Qioia as:)! g 
IH61HS. 4:)H°i Qioia sBoi =Ai2£!og ^^ff 4^ oiQ. if QioiEi gsfe xi^Moj xpT m^m D\xi 4:1121 

sxfoi gAl^io^ 4- 2J?ll e^D. QIOIEI SMfe 16-blO|^2j =S :'1X|01. DH AlOlgOIIAH 

?^2?l2(quadword)(16-tllOI^)S E'M^C}. 



e ^^S21 §2J olLffe X[m aaiS OlgoHAH Sl^ 2JS/XHS HI0i::|(12)°l ^:>\ SI ^SS21 M 

i-\^&-mi\^E\ ajeiiHioi^s S3h m&aoiot eife §e2i °}m si^simnn aife 201D. msm xim 

XilOi:'IS^ ofO|-2!!2(high-end) SMP Al^igJOll A^^, Al^S M dH ^ El Ul Oil AH :JHAI1 4^ 01 
ffi Sg£ g£Hi^E101IAH2J Hdjg ¥|oH 2JElffilOI^M goH SEgJ S&^l 4^ S!D. OlS S§S ^^21 B 
^ =2,^2S ^oHelS, A10I221 RSC 2IS/X-1S HI0i:'l(12):?l Smm SEH :'MI(status machine)^ Al 

geld 4^71121 SA1& s^m »di£ 4 aee 4^ aia. naHne. rsc ^^B6^?ll si:?! mm. su 

AfOI221 OlS SaiXI^ SgMOl ^:?12| -miOlil^Cbase) "RSC XHgSSSCl. OjIM SOI, "ligf ^ 

S3l0il 2|st 2J# ^g5!(fetch exclusive with storage protect key)"S u}0IMei2i A|g!^ ^ CI?i!MS.| a 
<M ^xp^ -giOil 2151 XI 2im ^§3!(fetch exclusive v^ithout key)"!! §SS1?1I 32^ Z1&12 

RSC ojEiniioi^i xiioi:i|fe ?ioii 2jEh oim g§('06'x)s 2iEiitiioi>iS mm Ssspi aoii n s 

SS Z^Eheh ^§2! ggC02'x)oS XHSSSi? 20ia. 

o^sg^ ^AlOllfe 2 2011 2A|§h bl£l ^^01 512^101^ SSM ?^§JD. 2£|Xiy ggS g§ SSh Ell 
0IS(28)21 blM(Flip bit)m ^SSlfeQI ^a§^ JIIOIMMS Si>' b|M ^^^:'I(26)U1S SOI 

e^Cf. SdlXiy SSS P^M£I &^EH si EI?!! L321 SifaOl OlS blMSCSi^ 3?) Si!§ ^fi:?! 2ife Xj 
s ^^e^s^c^. 22^o, gai uje^o XLAT(27) B^OIIAH 2£|X|y @g2! bHEl^! 201(OR) ^t^aOl gg ^ 
& E1IO|M(28)OII 2AIS 351^ RSC WIOI^ Sg°SAH ^►^SD. 

RSC gg ^^^:'lfe aioisoiiah 4^ssi2^ ?saoi, ^^^21 ^u^ou. 3£i2 

gsxiafs, 3 s&:'i:'i S2si?ii oiei 4- 9imm m 4- soici. one soi, n gg a&^i^ 
RSC ejEiDiioi^ nioi:7i(io)2i a'^^Ai eai^^os 4^ 2^:2 2^ rscoii jhaisi^ 

XilOi:'IU101l 51^1 4-2 2gt, 3 gg Sgf:'lb rsc gg ¥d^?l :^iEll0lt331 AfOIMLH 

oil mmm 4=2 ain 2^ seixiy ggoi oig:)i^§j g^oii oia aioisoiiah ^mm 4-2 s^a. ofiM s 

01, %^S.m ^AlOllOllA], E10|HEf2J d^-SS gg2 XII 221 II10|H£f2J ^91 01 XI (C2)01l AH OlgS'l^SlH 
^, 3 ggS RSC gg ¥<y^^ AhOig aOll S&l 4 S!P. 

gg SSIS AfSSlS, 2JEinil0li^ ago! OlSH :»1X| i.^S@D. 5JHH. 01^^21 e^^OllAHfe ^Slfe 

QiOIEl^l JH-Wmoil 2ife A10l2e g2|S if SSPl 21D. 3dHHS, gg e&:?l^ CI?!1S£I 

^^EHM Aigsioi 3S SS2J s^foi RSC 2!Einiioii:iS Aig6fxi din ^o\a. mm, gg st^oii 2151 
QIOIEI asoiife as>^a3 znais! aeoii 2£ixiy aioihs dai ^?ia^ 201 oiudi bxi m 
a^afe 2B0I ^Q3f?ii acf, oiie soi. athaxi as 1/0 xis 64-dioiE(gg 28)fe Q101E121 

£|g ^^Xi:"! L3 01I2EI2I 3^0112 64-bl0IM2J QIOlEi:!! ^53^!°^ ^^Si^W mu. Olfe 64-bl 

01^:11 A10I2S E^ao\ et^ ai2JUis m^m 2013 3 is^ijs di2]oi 2JEiitiioi^M esH dai as 

Of 21AH Mdl^ElOll L3 OllSdimoil XIS^ 4- Sl?ll m 2glS 2|0|g.HP. g ^►gS Sg L3 SI P 

?!|£di SEHS ojgaioi ^^xi oi2ai;^:ii sia^ L3 Diieaiois aioiEi:ii ^h-mlhoh ^^^sixi s^oii oj 

9BII0|>iM mm 64-bfOIMBg S^5l2^ Sffe 201! 215H QIOIEI S§S SmmmU. 3H4>|0|| P1& QIOIEI 
^mMmD\ ^^^8fS. 3H'M01IAH2| QIOIEI Sjgol ^^elfe S¥ 3 S!^ 3H'!'IS¥a2| QIOIEI SSS fi 

?mfe PS A10I201I §2i:)i seap. oiash AiudieoiiAHfe, om^ s:)! qioiei E!g2 a^^sixi di° 

01, QIOIEIfe BXI E15! dl2J0l S!^ JH-^IOil esa3 2!fe S^OII 2!ElIi||0lr^iS M5H m=?\m 20|P. QIOIEI 
S*! S!^ 3H^IL4101I aife S¥01I2. Sxll^oi g^^OllAlfe BXI A10I2S¥E1 SM A10|2S2| Bfl QIOIEI 
agBOl SfielDI, SM AI0I201IA1 3 QlOIPfe I/O XH§ QjOIPSf iJga3 L3 Diieaioii xism 4= 
SIP. 01X|af°S. I/O XH&Oll Dlef HI 32| :»1^& A|UE|2fe Ei^ Ci\0\B\D\ ^ 3H4IU101I 4fEHS 
S^Slfe S¥0|P. 01 S^. I/O X-IS QlOIPfe Sm qioiei 3mi£l ifgaOl OlS QI0ia2 2iEliillOI>ig 
S6H aSfS Sfi:)! Sin if 4=^ 21P. 3 Q\M. SdlXitf ggOl SS ^Ssl gg^S S&SP. 01 S 
^ ag ¥Ssl ggg 9im »IOi:i|(l2a)S SLHX4 3H4Hm2| QIOIEI ^lEi:?! ^aSAH HAjl 4^ 2i 
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n mo. 



Q^m se^oms ^e^^^ xnaiapi ^mM, rsc eiaiHioi^^ xiioi:f|{io)fe ai^£i 
e!S xi^^ ^m\{^m oisma. £ safe one] ^E\\o\^{33m oisoii <it^s 5^ 

moiMEioi ME ^di^m ±mo\^(32}B m^m §:^fe ^ EfoiHdfoig^j m\ i r^^EiioixKci) 

S i^AlelD. 0\m CPU oig gg('orx-'07'x) Sg^ E^S^ms^ m^^M Hasa. Oii^ e[^£l SfOI 
RE}o\ ggo! ^aoi go 3 ggg ^<!s^^^ >i9IOIi:^(32)Ui^ mO\:f\ C2 ^EilOIS s^m^^ d 

mm 9\m um ^hi uFoiMd^o] gg^i a^^s^ ^&!d. exi sfusi mo\RD\ n A\o\mmM 

EFoiH sgol c2 ^aiois s^m^ ^yi^is (ehd^d, n sgg m 2£i u^oi^ ^0ioixj(c2)2f e^ss 
oiEiaioi^ di:[n@D. oim c2 ^ysfe ci^^di ^^eh. cpu x^|a):'l(15)^¥E^2l :Hm e^ 

S LFSAR X-ilOi:'l(n)^¥&]°l xf&(block) E^-^^ Em.^ 0l¥Oi^ia. 0|§ E^^ C2 ^EilOIS 

s^uj£i mm ^HoHotei 6^fexl EEfe oiioj s§ >i9ioi<:f(33)o^ t^uio^ mbxi 

o| oj^g eB^n^. am 9im ^ aife :>im oi^^AHfe Dgif jjMot sia. 

CPU oia. 

* CPU CFAR Iil(>i:'l(15)ag OiS a^^¥Ei£J Em., 

* EiA-ii^ ^^EH°i C2 ^^ol^^fol ^m. 

* L3 oiieal oiaioi^^EiHi ¥s oi^ai:^ sai. 

>11 Oli^ 2£ UEfUXI afe Sgg Dil^ ¥i!d^¥l ^Eil 01^^(33)011 ^UIXIDI 01 ^Eil 

Olti^OilAH 3 S§S ¥ LFSAR X-ilOi:'l(1 1 )^¥Ei£j S^^SIM ^&!D. 

£ 3a01l EEA|o[ ^^01, :^E11 01 >^(33)g LFSAR l]\0\D\{) ])^^E\2\ E^ M\^2\ mO\E. 

dfe! A\E ^E^^\ :^B\0\E{32)^^^E\ HlgBfe mOI^E,foi g^s ^.AiohQ, cc^^ gg o^h 

^¥1 i^EIIOItif (33)g XF^ aiX|^a(24) S XPT XH 01 3'! (25)^ EEe.^ oi Ej lyi 0| Ol¥01 oig X|^^o^ ^ 

3 §xfo LpsAR §^^01 ^9}m2i 310II2 RSC XF^OI OlS^^^el S^OIIfe LFSAR e^^S i,^ 
>dEM6h£^:n 20iCL e^'£l LFSAR Xil 01 1 )&.^0I R=?mil RSC XFgjOl OIS:^f^£^ S^Ollfe 3 

XFgioi di^BD. m e^^j LFSAR xiioi :'i (1 1 fi^am mu£i lfsar nioi:^ie}oi oigiJF^eh 
mm i>fe s^oiife n xiioi:'!:'^ mmm soidk m e^^i lfsar iiioi:?i{n):'f s^m^ 2^12 m e^:?^ 01 
x^gjg i>fe s^oiife ^g°i §^^01 xis ^isj §^^011 ¥<y^^ 5J01D, m e^Hj e 

^E.^ 5!^! S^OIIfe d^^H ^^SOII 2|oH ^^01 e&^D. D^Xie^o^^ 0\mm LFSAR XII 

oi::'l(ii)^ s^sm aix! oiccie^ xf^jee lfsar a^oii gafs^^ oig:>^^mxi ?is s^oiife 

x^siH] m^'^ ^mo\\ mmu, oi^oi d\s z^bei s^oiqi zi oisfe mo.^ xf^&^oi 01^ 

m xH£!6fe EfOIH£h2J01l CUSaFfe Xi|Oi:'l(RFAR 12a)0i:?l O^OICK RFARB 0lg:'F^6^X| d^m 

s^fecii n olSfe nm rfaroi 21m g^^s x^^\B\D\m u\^y\u u^oiioiM 

XI (resource Disable switch):?^ WS&^EH^ EEH^OID. ^E^^\ ^EilOl (^^(33)^ 

RSC2I p^oiioiM ^^ixi m ^m tiiMM ^^diafoi ^fgas &&e[d. 

Al:^^ CH^ S&^AI^i:?! ^oHAH, Xm X^^\D\{22)2[ 2^^a^01 ^^SS ^IBoHAH g!^ 

OIS2I ^eaS ^CHSs-^D. S4^ eiS S^fe DM^I 0|gP^fee.^ RFAR X1IOi::'|(12a)01l Pr^^UHlia 201 
D. m^■\±Ei2\ RFARg mO|HahOjLH°) oi^ XH£|5^3 Zl£| QI0IE1 mfflOII Q\m ^SS A|^^e^ 

Q. OI£f §A|01I, 3 RFAR^ S!^ Ami^°l RSC IC(10)01I CHoH S^M ^^^oHAH mm ^ QIOIEiM ojeI 
miOI^^M SoH ^^lAI^D. SSOl 2^afe ^AL 3 RFAR Xh^g 0|g:'^^e^ 5!H^AH 3e.1£1D1 AH^ 

^ ^o\m^ ^ aicK ah^^ bi-ciioip g^^oi 3 rfaroii s^a^. 3 rfar^ 3 e^^^ xiaia^fe 

0\E oig^^EISj ^lS(trailing) bFOI^MB OlSol QIOIEI tHIH^¥E1 &^E!CL 3&iLK AH^g 

01 Xil 2^ QI0I&1 2im21 32B tflH-iP^ 0|g:'F^af>1l m m\T\ ^I^oHAH AmiH^j mOIHE-Foig 
goH XH^^l 20ICK 

0I51& AlLfdISfe X-ll 2Si oig fi?:^^ AI01I M Xh^O! 0\SD\^m §¥ QIOlEi oigol 

3^^ RFAR XilOi:?l01l affe 2011 ^oH ^ ^^gOII S&^CK OlIS M01. RFAR AOOl X-|| 1 oj^M 

XlEim3 2^3 X-il 2 oi^Oj RFAR AO°l A^ggOII £^^a^S, X-jj 2 oigg RFAR Al (RFAR Al 0| 0|g:»^^a^ 3! 
^h§i^)^ SOID. EE°^. RFAR AOOl g&Oj 2^33 91^1 ttH^OII 0|g:?f^m^i £j3 Xil 

2 eisol £^^a^s. xii 2 se°i rfar ai^ a^^ui soicKoife rfar ao o\Eo\ qioiehm 

2^af3 9JiD\ [LH^OICK). 3EiLK ¥s^^2^ ^01 BI-QIOjEI g^^OI RFAR AOS] AFggOII ^^31 

fe S^OIIfe, 3 RFAR A1^ dF^g^ 20IQ. Oj DgOII X]\ 32) GIIOjEi £1^ §^^01 ^m^H 

RFAR AOOl 01S:'F^e^ S^OIIfe. 3 AH^S QjOIEI oi^^ tiiffl:^f 013 61 HlOIMg 2^6f3 aiCHEFt 
RFAR A001I E^m 20|D. ^Ei ^^oHAH, fi^MM RFARMOII &^^0F AFgm:'| DII^FU^g el 

2] xmm o\m xmo\\ CHt^ :'Fgsoii ^mm ^a. 

£ 3bfe Dii^^Ligiif RSC ic ^^^^^ ^aioit:^(2i )2}2j ^^m^^mm ^o\^:f\ mm m^soi 

D. X\^ S^^' :'l^(Resource Toggling functton)B RSC X^f!(24) &^2i RSC ICU101I ^XHelD. mO\B. 
AOil Q\m RFAR ^^S UEfLUfe Xm ^eaH(35)fe £ 3bOii £A|SD. Oj ^^d-ife ^ RFAR XF^(AO SI 

Ai)o^¥Ei2j :?fsa ^<:Lf§[a. ois ^^^^ Em.^ ub rsc x[^9.^^e\2\ Em2\ 
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mm Rsc ^^^m :^Eiioi<:3(2i)oii£ seeo. ^21. fisc^M^m ^b\o\{^o\ m^m moiH a 21m ^21 

<y^£ ^^2:1(35)011 SS^D. XfS Mgaife EHxKToQQle Possession 

Latch)(36)S M§3\0\ ^^§3 OiS Xh^S Dg£| §^^Oil SSS ^eiXIS X^I0^^^□(3 SIEJ 2E20I U 

Eiu^ s^). xfs &m ^^m ^sm^at. oi eig ^oi Ai^2f 2£)()ii and ^ 

<i^301 RFAR AO S! RFAR A1 d^M^AH ^^^SQ. OIM RFAR AO ^ RFAR A1 disfe 
RFARAO RFAR Al X\m 511X1^6)011 2^E!D. 

£ SbOil £Alel £!dlH(37)^ £Hx!(36)::'F OlEI^^^ a<!Ja^X|§ £A|^^ 51 

OID ^ XfSlgHI mU°l X^Se^OI 0|g:'^^^^ S^. d^fe eHxl(36)°l ^^E112f ^Bom 01 

x^^ ^jmoii choH oissixi 20id. m xf^oi olg:?^^6[I2 ojg eeioi moiHEiojoii 

^^aS S^, 2Hx|°l ^IH &^EH^ Mm.m ^SAI^Q. 711DPL £^ 2Hx|^ 'D^' X^^Oli CH6H 

^§3010^ ejgg :?iQ]5^oi as MoieoiiAi m^BD{o\^:f\^^ g?). &ais(37)°i 

O^EH^OII £Ale^ b^2^ fe^OI. 0IS:^^^§^ iiim.^ Xm ti|^(59a), CI::i01IOIM dt^(59f) S 

RST_RFAR_Ao aixf£j a^^^AH. 01 mm geoi n x^soii am ^^s\9Jiii n ggoi oi moimoiiah 
"oig:?^^^^" a^^AH uei^id. 

XH§ SgSJ oiSSD CH ^S&QI. Olfe 3S g^^OI H Sg£| ^oH QIOIEl SgM Si,^ 

1^ ^EE 9JiD\ [EH^OICI. ¥<y^?l ^ai0|>^(33)^ CI:^0||OIS ^?lx! S blMS EIIAMo^^ 5011 

sioH RFAR:flf M^eh x-i§r nioi:?i(RSAR i2b)oii m^m ^^mo. 

^ ^EliOI<:f (33)g RSC ggg P^SofOI QIOIEl 51^^01 ^SS^XIS ^^O^^D. SgB QIOI&l E^m ^fi 

^ mxi so^^ QIOIEl m^si :»^ssoi Eii^MSoiot mo. oi^m eii^^m m^B[j\ ¥ioHA-ife amii\ ^ 

g ^:'fX|Sj ZE20I g^SOlOt e^Q. 

1. X-iS ^^^6^^ molH^oiOll OlgSF^ ClIOIEl QIOIEIS 3^^aFfeQI A^ggH 2iXI 

^o\oi mo. 

2. CHSafb RFAR XilOi:'l(12a):'h QIOlEi S^M AfSmOl O^ m^-\:^E-\^^E\ ot^ gx^g o|^^ q, 

oiEiM ^^Am am Q^5f:n aixi ^om^ e^D. 

OIM ^ ^301 g^gn XH&5I 30):iIF Xi& ggOi PIOIEl S^£j AFSS ^fi^ mXI 

^^2^ XH§ §^^011 □e^ X^^ :'I^OI g^^Cf. 

Mj\^ ^^M^^i x\mo\' o\mD\^6m ah^s g^^oi a^ih^ ^i^as^ m aoiD. :hid:?k 
LFSAR xiioi::'i(ii)e o\mm^ 2011 £Joh. lfsar x^shi xiai ^^oi s^^^^^^Mi, fe^m &^eh^ □ 
B xf^oj A^g sf^s :'iaai^ xFse^ qjohah ^^^a^ si qih^ s^^oi ^oi^d. 

01 <y^aS, (2E-|X|1^ SE^ XHgSSB ^HSoi^LHSl) ggg ^zll 27-UIM OlHai^^l RSC £" El Sll 01 r^^S 
SoH S^^D. 1!^ Ami^Hj RSC ^bH^I^ 3 SSM c0_c1_cmd fcHA°l 2^011 RFAR ^ 
RSAR^ dF^lj§[D. EEe.^, c0_c1_pipe_sel H c0_c1_req_reg_selB Zl g^^^M xHEIBF^ li^O|Hd^ojO^| 

RFSAR Xil01^l(12a SI 12b)£j ^§011 A\mBO. 01 X^^ ^^^| 9ISB HFOIHE-^o] 
Oil ^SE! Ef^3 XH§ I-IIOi:'! X^giOl Ule^E 4^°! I/Og A^gm^ RSC £iEiIII|OI^M OIS^^ ^ 91J\\ 

mo. 

E^m U\2[ ^0\, cO_c1_reqid^ oi E]iij|0|::^hM SoH S^SU m^'OW mJ[o\X\ mE 

HJ IDOID. 01 ID^ AFOI^^ S^£II2 3B Xi& MO]J\m mO §2fg^ §S^AH ^^6^ 

AH^s g^^3 ^^^Ai. gg ^i!!j^?i :^^Eiioi>^(33)g tij^s digah^ LFSAR xii 01 :?i (1 1 )oii m^m 
o. ?}m.m ^AioiioiiAH gi:^ji^£i aoig oi ^ei Ai^g i AmlM&^s xi^ai^i^ 5011 hiohah ^^^^sj 

□ . Zld-lU. 0l£He[ XI2& LFSAR Xil 01 :'l ^^EH 3 Q=? EFojOj ^Se.^ aSD 1 AFOIM 01 25tt§e.^ SS^^ 

EHoil aiee °io|£.^d. rsc ^^y^^i :^eiioi^b om^ m^' ^9} o\m 9.^m aioii ois nz^m^. 
^Mi. ^mm ^^'m dai afoim^ yuio^xi aoicK lfsar hioi:'|(i doii choh ¥:'^xi ^ 

goj ^oi ^^^g^Qii. oife RSC ^Eiioi>^oiiA-i ^01 ^^^o^^9^s ^gmiHi UBty 

D. ^ot Atm^ LFSAR fi^°i <y^Am^D ^^^£101. ^§ nmiHa^ei gg 

01 <:fj^gfe s¥oii ^^^SD. 



^•B RSC ^d^¥l ri^EllO|<;f (21)01 oiaHjoi^g mm E^B[D\ 9\m ggs t^^a^s, d gg S 3°] s 
§S(LFSAR ID. S^:*! ID SI LFSAR LHIH \D)D\ ^ 1 el RSC Xh^ fill XI^^El Oil ^SEID. £ 4^ ^Sm 
X[m aiXIr^^ElLH^^ gg r^^EllOIS g>^Sm £Ai§^ 510ICK CLC gg(42) S! C3 liFOIH gg(43) ^91 
0|§ BllXlri^E-l£l £ 421 ^LiOll £A|B 3-^101 gE|«^AH(41)M SaF^ gi^l g^°j EfOI 

gg ^SfAI^IIJXF a^^ 20ID. CLC ggB LFSAR XllOl :'l (11 )^¥E1 U^Dl EfOIgg gi:?1I^O|CK 2 
Xil^oi Al^ig S^H) o^^^g floH, g^^SOl B^ A^lg^ oiElItllOI^S SoH 3^@Q. 01 ^^m g 
gS ?<y^^l S 3^:^5ojM r^^xIM SBafOI ^g§.^ RSC X^^ aiXI^EHOll 0|M£-|0t o^H 
^. g&IS ^^(challenging path):>F ^fie^QL 01^ %^m.m ^'AlOliOllAH CLC gg ^ HfOIH ggg ^ 

Eiioisei ^011 nmm h^^^^i^ :^¥|xim §oh s^a^^ aoii ^oh oh^^d. 

£ 4S 0^ ^^Aiiai ^^fflM^. LFSAR X1I01:>I{1 1) ggS^ CLC gg >iEllOI§ ^\X\^ 

E1(42)U1^ :^E1I0IS^D. 0|2f gISaFOI. nhOIHEfO" A^^ >iEll 01 i!f (32)01 >^mm C2 umiHdf£! 

ggs C3 moi^ gg r^Eiiois eiixi^Ei(43)m^ ^^^eiioisbek ^m o\2\ gSoHAH. CLC mo\E. ggg 

3-^101 ^E|M^'AH(41)M S6H m^BO. Oj ^EIM^AH^ gg ^E^^\ ^EllOI >^ (33)H^¥Ei L[9.^ ^o] 
a^eiMOll ojoHAH HI019Q. ^^^^21 CLC ggB 3 CLC°I Emi^E-FO'^} 251^ 2:'H°I RFAR gg(45) E£^ 
RSAR gg(47) aiXjr^^ElUl^ ^SSD. 01^ CLC ggOl 4?H3 ^^XIS :'mg 2JDIe.^D. 

di^-S^ ggg CPU e^^Oll nm gg^ 2:H°I RFAR gg(45) BllX|^ElL4]Me^ 

^ 910. 0\m ggB 2-^101 ^EIS^AH(44) S! :HI 0|^^IOI(gateway)(46)^ 01^012 B^^MOjM >i¥jxl 
g SoH ^^gSCf. 2-^101 ^EIM^AH^ CLC gg(42) SllXI::iEl EE^ C3 mOI^ gg(43) EllXl^iElM <y 
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£\mM mo\&o, CIS mo\ ^m.2\ ^^^m, rsc B^im om^ oig 

i\^m <y^affe ^^hjhi ^i^o^^e^ ^^^^d. 

Rsc^ 2^ B^±-m^i^E\ B^m om^ 8d^2\ aixi^^Eis sggfQ. {u^m, ufoindfoioii 

2:?HHj oi^ S 2:'HH1 X-IS S^^OI SAIOi! 4^ aiD. 2xil^oi RSC ojEiBilGlrii 

imMwm s\mM ^^sh^, ^^soii m^.^ x^S! eiixir^iEH(24)uioii a^soio^ m 

□ £ 5^ ci^oiioiM bi^. bi^. aixi^a. s^Eixiy to aixir^^Ei. lfsar x]\o\j\ id eiixi 

^ LFSAR b^IH eilXl^eiM AII^Hi Xf^ aiII^E1(59)S &Uil5| £Ale^ 20|Cf. ^ 

AlOllOllAi^. LFSAR HIOi:'l(n)U]£| UfOIMOll PloH 2n2\ LFAR S! 2:)H2J LSAROI ^XH5^D1. E^OIHOil 
CHoH 2:>HSj LFSAR fcHIH&IOI ^XH^^Cf. D£HH^. LFSAR HI 01 1 )^ AH^g g^^OhD LFSAR 10 Oil 

^ Win e^i afLfM &&oHOf ehD. mE\M. U\m ID^ ^^^^21 AH^^ S^2F STHI RSC IC(10)0i! 

^^mo\ m ssx^df^ lfsar ^ bifflBi s 42t dshj ois ^ «vgon g 

i>^M 7)1x1X1 afe xis oioHS ^ aia^ 201D. biiH£i 4:'f lfsar xfgi2j ziMe^°i 

^§^^ S^. rsc IC^ 3 §SM ^^6P| ?loH ^EEHJ Xf^g ^fi^ mXI &S 5i0ID. ZlEHLf. RSC IC:'^ 
g^^th ^AlOilOllAH ^S6f^ §S Ol^^^j ^D\m21 gSB ^^i.^ ^fi:'f 91^ 0&: ^AlOjlSOl 9Jim 4£ SI 

D. oiM OB ^'Aiojioii^. xn! 5iixi:^aoiiAH ^^goio^ §^°i g^oii ^j\\WiO\, o\D\m J^Mm ^^\m 
01 01261 ^mm 4 2iD. 

£ 5B QAI S^^aFS. C3 6J^-3^ ^EilOIS &ilXI:^E](55a) S CLC ^EilOlS 811 XI^Ei (55b)°l S^M ^ 

dtam 9JiD\ m^o\\ ^^zt ch ^se.^ rfar xf§!oi ^nm ^aisd. 4011^ x^^ aixi^EH°i 
sAima 8:h°i x^a aixi>i&iM ^M^a, ^^eoii. £ soii^ x\^m ^aioFh ^ois rsc 

^ ^^01! ^fie.^ SSM Xfgl BilX|:i^aLH^ ^Sm^ g^SM £Ale^D. UlOi gg 

^1 ri^Ei|0l>^(33)^^^a UBO. £ 50tlAH^ (AFg£Jb MM\ Mm.2\ AH^AIIMO]) ^oiovg oigoH 

AH XF9 BliXIAaHl ^^SWI CHe[ BOIgg ^geta. 

EjXH. tilM(59a) §^^011 Dle^ ^^JOI ^^^E AmiSOilAH ^SSCK OR :>ii0IM(54)^ #^^01 -gf? 
£1 CLC S^^^JXI SEb mOl^dFei ^^S^ §^^e]X|£| 01¥OII ^^fllSiOl b|M::'F ^S£i:>1l 

bi^Mg xh^oi oig:'F^£^xi2j oi¥M e&afecii 9JiO\ ge§^ q^^M a^H^. 3 ^m. biM^ x^^oi dm 
Hi ^^^m AmisoiiAH ois:'hfeahxi SAig^i eia. ^oig 5jixi>:&i(59)^ ^x\\ Mmm 

MSm^ eioHAH ^^^£1^ EtO\^ gfll S^S &£fA15|:'| ¥|oH. ^ ^^gOllAH^ ^.^01 gSM ^SSOII 

XI^AI^ 4^ 2ID^ AF^S OIS&ID. 

LFSAR HI0i:>l(11)^¥EH U^^ CLC EfOlg^OilAH e.^BafD. 0\m B^0\\ SI 01. >iE1IOiS 

E CLC ^oi(53)g 2-^101 ^£IM^AH(56) SI :HI0|M(58)a OR >IIOIM(54)a g5H HIOIe^DK (HEhAH. 3 ^ 
ojOl Sa^^EH£] S^. CLC ^EIIOIS ai XI^Ej (55b)S Sa^el 2^ bi^(59a)°J ^g Ami 

gOIIAH ShOI XFli aiXIr^EH A-il^(59b-59d)LH^ ^S@CK 

m0l^dF2J E^^^CS gg SI S^:'! ID aiX|^E1°^M C3 >J^-S^ ^EllOIS 

SilX|^H(55a)Lij^ r^EiiOiSaa. 0l£H& ^^&CMIAH. ^EllOISE ^^S^ ^21 LC(FP LC)(52a)^ 2-^101 
^EIM^A-i(56)e S6H C3 umiHdfoi gg ^ IDS t^fj^imoj HMM gg(59b) SI fi^^l ID(59c) 

X^§1 aiX|^EHL4]^ ^ge^DK OIM <y^-S^ M^^SOI HfOI Hd^o] 2] HI 3 ^E-ilOIXjOll £g6hS. 3S 
LFAR X^^LH^ ^g£l3 LFAR blEHOil l^SSCK 013101 0\H^ Q\U^2\ CPU 9}^ ^^o\ 

D4-£i nmiMe.^oi g^M sfoi lfaroi sxii^joi oi^ ^^^oj ^y^^Q^i m^mJi ch^oick 3^^°^. 

01 en el- l^gOl ^^£1X1^. LFSAR XilOi:?l(11)^ mOIHdFoi Ai^-g^ e^'-M bF^ ^ICa^^ AmiMOllAH 
RSC IC{10)0|| ^§ 510ID. Oi LFSAR ei EilijlOl i^fe LFAR ID LFAR blllH ID 

m ^mm soid. rsc ic^ ^ej lc2 Mdi>ie oigaFoi clc bfr s! clc req aixi^ 

EH(55b)(}flAH 0\^D\^m mm ^mC\. CE^d^A^, 3 gg(59b) S fi^^'l ID(59c) aiXli^EiS ^CC^M^ 

AhOjgOilAH >il0l^?l|0|(58)M SoH :>tlOjg£|0| LFSAR b1ffl(59d) S LFSAR ID(59e) 51IXI:^EiLH^ ^SS ^ 
SICK 

^AlOliailAH^ EEt.^ CLC REQ SI XI >^E1 LH01I 4^^af^ 8:?H Mm.2\ 8/3 ei^gM 4^ISafD1 IDM 
LFSAR ID aiX|^E1(59e)LH0|| 3 bl^ ^^^M XH&aF^ oi^CH(57)°J AFgOll OloH :HA|ah3 SICK P^OIIOI 
m aiX|^Ei(59f)^AH Sg£J^ aFU°J ¥:>f^oi blM£ ^.^2^^ ^loH S&^EID. 01 B^' bIM aiXI^E]^ 
o}^ay ^A!01l£] b1^(UBUS)M SoH SEe.^ ^91 4 S"^ ^3HUM aiXj^EdCscannable register)0| 

cL 2|2to| RSC x\m aixi^E-i^ xh^oi 0^13^32. mmo\ ^2. mm g^^a^ ee 

^ gAi^o^ p^oiioiss 4 S[:hi af^ ci:^oiioim bi^a :^\^c[. ci^oiioim bi^:*^ rsc ic(io)°i 

m^'owM o\mei ^mm 6fxi^ ^^lk cibi3 s! oiEiaioi^ ^:JiiaF^Qi sio]ah°j 



2 iboii 2AI9 g& xHai:?i(22)^ g!^ Ma^a^¥Ei ^^im^ 2^ #e s^ii ^jsm xHdiahoi :hai h 
^3^011 ^§£^ ^m.m s^aF^ &^g§.^a. rsc !C(io):'f ^i^iia^^ ^ §eh°] s&b ^:'Fxi:?f 

2^D. RSC CH^^S S!^ 3xF ^°j(XI)M Si^aFOl CllOIEi:'F 3H^IUI01I ^^^a^^ XIM 

D. 01^ g^^g°l aFLPF m.mm WU\C\, ggg AmiHOIIAH ^>ilSiOi SS^ ^<y^^ aiSOII °ioHAH 

moiHUi^ ^oizicK uhoi^ui^ eoi:'f^ 3 ass suMai^ oiEisnoi^M goH m^'oi m^Si^ ai 

g2f ^g/^S^HHI'F m^^^ A|gZ.K}il §:'l ^^?^|::'^ ^XHE^ ^ Sl^ll elD. g^ef ^'AlOllOllA-i. XI gSB 
RSC oiEliHIOI^Oil ggOi H1AI8 4:)H MOIMOilAI ^TiSD. 

RSC ^<:!^^^(21) AFOieOllAH A|^^6f01. XH dl ::'l(22)^ 2 6011 2AIE r^^EilOIS ffll^^U^Oll HloH XI B 
^^E^Cf. 3H4H01I ^#^iiHg E^am^ OIS ^§M°] e]#Oil OiS.^ SfeM E^^^Aj^PI ^6H. 

RSC ic^ 2}mo\ B:f\ eiaiaioi^oii ^i,^^ ls ee^ gi^ l3 oiiediM Ef^ia^ af3 si^xig oi^m 

UBUI^ OIHai^ bl^M AfSmOj 3 g^^S X^g^o^ a^AI^XlHi 01¥M OlIS MO), oj^OI 
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L3 DiieEiM mn 2ife s^oiife g^^oi B^m mmx\ rsc x^^oi ^m. ^^eh^ sxia 

^Qi 01^ S!6f^ (310161:?^ L3^¥a US 5!oi::'i [fflgoiD. zl^"^u. o\^^\±y\ 

L3S Ei^^^ af:Q 2^22 [aioia:^^ g!^ ^H^nmoii ^^^mii s^oii^ zi x^^oi ah^^ m^^ ^^o\\ 
am x\^m^\ m ^ 9Ji^Q\ oi^ aioia oi^oi lfar imD\o\\ 2\mM xndig ^ si:?! oh^oid. 

OH AtOIMOIIAH ^^'2\ CLC S§ SllXl>!:El(55b)M C!3Q](61)01! £]oH ^^6^0^ Zl SgOl lilxf g£](XI)S m 

eis ss§ 6^L^ oixisi oi^g ^^o^ gD. n ^iFb clc ls ai^{60) ^ clc rn^ow 

^oiQI ^^^aaSS UQLH^ RSC ^^^^ :^E\\0\^{2^)^^^&S\ >M^2f ^a^^jD. 0I2f SSmOj. C3 
mOIH L3 blM^ §^^011 ^eiOl ^^^gSigS Lf£|L4]fe RSC :^B\0\m2])9.^^ 

Ei°J dtin^Cf, X^S^^ ^'^AH. 2^ g^^Oil^ Inx^ S°i::>f gQa^D. ^OJMS HHEI 

^01°^. OiSj A^O|gOI!A1 6fU2| ^^XlEIOl* W^sfS 4^ 2iD. OIM tim,^ 2-^tOI AND/OR 
^EIM^AH(63)UI011Ai EEAie U^£^ ^iigoi. ^ZjMO! S^(true)oi g^Oil 4-b!M L3 ^E1I0|§ 

mO|HSFoi(64)£J 1 HIM:'^ ^SSa. Ol mOIMEfeig >^EIIOIXi 2^ Ai^^moi ±Ei\0\X\ 6^^ 

°i A^oiMoii zwm :^^e)ioi§ eiixi^^as ^m^o. 4JW di^si ^^^^^ rfar x^^(i2a) S2i mus 
^0101X1 2^ biioii ge^D. RFAR x^^M mue.mi ois ^012 A^oiMOiiAH ^ss 4^ ai 

0°^. L3 ^EilOlS mOIHE|oi(64)UI°l ^9101X1°] 4DW bl^Sg A-)^ ^il^^D. mOI^£feJ^ ^EilOl 
X! 6B Xt #&0I xH^i:? I (22)011 ^oHAI ^^ilSfe MOIMOll QjgelD. 4:'H blM^^ QiSl bl^:»F 
EH0II2 XI g&^OI ^g^HHOII oH&m^ S^, CHgaffe RSC eHXI^a^ blM(59a)£i SSHOll 2\ 

QIOlEi oi# AH^AilM ee.^01|o} ^SSfe ^g°l L3 ^EilOIS umi^dfo" (64)£j Oil£. EE 6g DH^ AH^OI A| 
RSC §^^:i2f mm ^Sa^ RFSAR ^EIIOIS Il^0IHdFoj(67)M £Ale^D. RSC x^^ 

aixi^Ei(24)^ mm a^oimoiiah xf^oi ^gg^ ueuji^ biM anxis ^ble^D. 8JW2\ xm ^ 

H eHx|(65)fe mU£J X^glE^O! ^^^^^ AFOIMOIIAH AH^g m^'D} mM 4^ Sl^H^ AH^ ^JHetD. 

ziM 8:^H aixi:^a°i m^B s/s ^i^c-aeem 9\m oi^ggoi, 3-bi^^ ei^s^ rfsar ^aiois 

Ef0|M(67)UI0)l XHS^D. 01 UfOI^E^foi^ >^E||0|XI 2^ Al^^oHAH r^EIIOIXI 6^^ ^yCK bl^a ^ 

i.^^ 3-biM RSC x\^ 10^ ^aioixi 6011 mm ^i^^£i afoimoiiah ^aioixiss Soh a^sa. 

EfOlSg XI g& S oiaii||o|>^ Oil&l ^^tiia^ Amigoj r^^aiOIXI 60il RSC X\m IDOl £ 

^^g:>]i 5f^ BoisoiD. 

oiEimiOl^ OlieHHI S^. 3-b!M RFSAR ID^ C|3S£|0i =^^011 RSC X^gj aiX|^EH(21)£| ElAilMOil 

AfgSQ. EE£[. 5F^?liai EilOIM(68)B 3-bl^ RSC IDS AFgmOl 3 X\^ BIIXI^EH^ LFSAR 

ID(59e) aiXI^EiM ojcuAia^^Qi oig^CK LFSAR ID aiXI:^^Et°l UigMg Cl^ggOj ^§e^ LFAR 

EE^ LSAR xiiai:?ioii oiBiiiiioi:^ oiidi Mm.m E^m^ AFg^a. oiim mo], rfsar ^aiois 

UfO|Hdf2l(67)°l ^EilOIXI 601 "010"H| Sl^Sf^ 01^ mO\B. A2\ RSAR 001 RSC XF^gjS 

UEftHD. Ei|0|M(68)B ZIDM mO\R A RSAR 0 XF^UjSI LFSAR ID SilXI^Eig C\^^m ^OIH ZI 

g^g 3 ^§ e^^lf 2^h£|\SARM D\d\llO, ^OiS g^^e CUgS^^ LSAR LFAR I-ll0i:'|2F ^ 

^ui5i^ ^soiL p^^Bi RSC g^^soi xHAi£i 4 SID. oi mi oi::^ o\\^^^ z^a^oiH^ zi 

RFSAR >:xaiOI§ nmiHdfoi(67)S 0|g5F^ 6FU2J ¥:'f^£l Aj^ig g&^^^AH^ >i]^ef 2§ 

^m§\:^\ SICK RSC g^^M mu^ ^h^ilhoii qioieh ^mm afoihoiiah 

2e ¥msFOICK Ol&ieh ^^sfe OlIB mO\ CPUD\ ^g^M D\E QIOIEIM oJ^5^2^xf oFZI 
□ M CPUMOl B^ 2g 5FniS S^Oil ^^^e[D. UB CPUMOl AFOIHOII SI^S, RSC IC^ D 
B Ma^£-12j oi^ X||0i:'l(12a):^F xHEiaFb B^ ^SsF S^M 20ID. S^^^o^^ 012 

oil °loHAH. CI^MEI eil^EIM °m£Fm:'l ?le^ HhOIHE^oi ^^[j^ Z^&SMI ^D. OICCFS. ZIS ^:'l mOIH 
dFoi g:ilfMOil £|oHAH. CPUCHiiiiOII g^ dFotg Ail^mdlZi OB X-Il0i:'|0|| CKe^ OjHEil:^ blJH 

j\ m^^D. o\m mmo\ mm}"^, n^i^ seoi oHgs:?i aoii ^g^iM s^a^^ cpu:'f qioi 

E\m Dim 4 S!>i! 201 o[^s[ APIMOl SIQ. ^ ^^S°J X-l|0i::'l(12a)^ UhOIHEfo] ^ 

ge.^ ZIS "o^Se.^" AlUEISM S^sFOI X^E,\D[ o|2e[ g:^l XI g& bl^B S6H RSC ICOll 

D. 

£ 7^ ¥ ^^^m ^aiois mo\^^\9}2\ ^^^^^ ^^ga^^ sg ^m^^ r^eiiois m 

0|HEfoj(75)M £A|°^ 201 EL ^ nmiMEfoiOj] □eh CLC ailX|>^E-i(55b)^ E^^ Sg ^^sF g^^M^ 
^EiSaFfe ROI E|3EH(73)0II £|oH EI^SEIEL 0I2S CLC ^oi(53):Qf ^mSiO\ 2g g^^OI 

Aiaaes UEFyiEK ois ^o\e AfoiaoiiAH o\m g^^#H] mu°ioi ^hai^ 4 sick 3 ^:iiF^ roi ^ei 

SsiiAH{74)0|| geSOl &^ 2g ^aiOia mO|MEFO!(75)°l ^EllOIXI 2B A-||gaF^Cil AFg^CK 01 bIMb 
AaiOIXI 6^^ 51^301, Oj:?IAH gS xHEI(22)0il ^ME XI g&:ilF S^SEf. RO ^mm ^BIOIXI 6 bIM 
^^EHOIZl X! gfe^OI ^g^nHei a?. RFSAR ^aiOIXI e aiX|r:^Ei(63) LFSAR E1I0IM{68)S 

LFAR i]\o\:f\m oHxiiAi^ ^:>i g^^g ^^m ^ si^i m^Qi oig^D. nioi:?ib sg 

¥^sFS xHaimol RscxF^ m^D\ ^xig>ii eha. oig nic>j:i|(i2a):?F g 

n ii\o\D\^ n ^^m xHAitmoi xf^oi AH^g ^^gM ^o\m^ ^ 9i^\\ mm gs§ 

^^lAmD. Zl AFOIOII, B^ Sg ^^§\2\ LFARg AH^g g^^S Al^ffHg oi^. ° 

msFOII [:He^ ^g g&OI AH^g LFAR g^^Ojj Qi^^ mm gS^^ S^SXI SEE^. RSC ICb 
RFAR Xf^OII Ole^ ^HXI^EiM ^bl&D. ^^ge.^ aiXI>iEib ^i^ E§ ^m.m DII^FUgOj 
LFAR°] oHXilOil A[§m [LHOFQ A-ilgSOi. g D:'F^b gSOl LFAROil £1^9X1 =aF>1l ^'B mm 

g&oi 4^^az2 g^^oi g>M^^^ ^^sa2. 5iixi:;iiEib &01 XF^ 5iixi^Ei£f mm ^\Mm^a. 
mx[ ^£ib 0FU3 g^^s s&^aFb ^ ^^gsi g^^^ ei^s^ ^g gS^^ g^^D. g& X4 

Ei:?l(22)b g& ID bl^S AFgaFOI 3 g&^S g^^S I^HAIeh LFSAR ID£f ^XIAj^EK m±m. 

RSC ic(io)b g^^ ^^m LFSAR x-iioi:?ioii n ii\o\:>\:)\ 321 xfgis mmm 4= S[:hi e^a. qioiei 

J\ AFOIH^^EI oj#ab S?. QIOlEi OlE^H^^iCciata acJvance):?f CHgahb LFAR fl|Oi:?IOil 
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go^MI □ im?\^ CI^^EI fe^EHM ^ 2ia. RSC XPT ^HSoie:i^ qioieim^^ 

g!(dataflow chip)^^ ^ 2i>il d^MOl XPT H10^:^|(25)^ S^ED. 

rn^ms] ah^aiim^ £s^ sai cfar ;yioi:?i(i5)^ s^m^ ga^ ^.^d. oiim s 

01, CFAR nioi:'i{i5)b zi ^ijm gss Mgmol s ^§ m^m sg^ x-iai su^on s^oHo^ ma. e 

* diM OS ^^mo\ ?\m9\9imm LfEiuoi g^^^n^ qih^ a^^s gv^ieia. oi diM^ xhais <m 

^§^^ LFSAROi! E^an ma. lfsar^ ^^o\\ ch°^ jhai^s A\^m 3J0!d. 

* dl^ 1g dfojoj ?H4^I0I1 CHe} ^eoi 4^EH^ UEfyiD. 01 S^fe CI^ME-l 
2] &^EH^ fll<i^g ^oH QIOIE] oie LFAROll 9\mM Mg^Q. 



Am!^^¥H ^^m^ gSS£l XHd|2jOil£. RSC ICb EE°} §S ^i^^^l OlgohOI g&S H 

§3rsoii a\m mm §ss£i sehs :?f^iD. (s 4:)h e?:'ioi! cMm) nfoiHdfoio^¥Ei£i 

RFAR(12a) S RSAR(12b) lilOj:?!^ XI ^ S^S I-ilA|6K)1 ^# g&M RSC !C(10)^ S^e^D. IDxf 

eie s^^soitei ^^iish^, rfar x-iioi:'i(i2a)B.^oi xi ^^m mA\m ^ aia. s£m, m sioii musj 
J^x^ g^ieioi moi^oii ^Ioh :?HAig 4^ ain inx^ I'^i^ ^§ ^9] A^o\mmk\ mo\^E}o\m mm x-\ 

4^ SIHH^. 4:H2J :^^^§^ RFAR XI gSgOilAH ^UeiOl OIS ^0\E AFOISOIIAH ^^EH^ ^ ^1 
D. [OdfAH, #e ^<y^¥j(23) Z}&6I 4:'H2I S&S OR ^^^m 3 S^S ojEHuilOl^^^ 2^°^D. 

a^Sg RFAR(12a) S RSAR(12b) MO\D\^^E\ Um 4 919.D\, ^0\D\ a2}6\^ 

^ B^'S mm:fm^^ m^ma. ¥<y^^(23) rsc >^Ejioi<:f (2i)5f ^^^^^ga^oi 

mm §SM 01E! 501 ^am ^ ai^ii^ oi¥S qiois oigoi o^y s^. zi 

ss ^^^^\ A^ga^01 4::'H rfsar g2j aFug d^a^01 n §eg oiBiinioir^M m 

m E^ma. m oi&^°i rfsaroi g^ a^imoiiah s^m mmi^, n m^'B rsarsd^ rfaroii qioh 
SoHSiCK [adUH. cpuD\ ms.^ sh^ 2]^ aioiEi:'F RSAR BMow °j oH M^ea^>]i xi^axi 

o^Mi A|>::gj a^OI g^^ED. ^ RFAROl g^e.^ AFOIMOilAH Q^S HIAim^ S^Oil^. Zl S^^g dfSH 
^^SS A^gaFQI 3M RFAR g2J afUB <y^§^D. OllHe.^ RFAR£ ^Dlg ^ SiH M 0I&^£| RSARO! 
a^S^IZI S^Oil^. e^Bel dF^^ ^^SOII °loH RSAROi t^^SD- 

^ AH^^ ^^gs eni am^ eg :'i^(23)ii^ rsc ^<:!j^?i ^Ei\o\m2))o\ ^>m.^^mB\ 

0\ Q!OI£-i d1^°l slOis^a^^ SOID. (^2^ ;HA| oiaoii ^hg,16f^) oja QIOIEI^ :'H 

Ai US Bmm QioiE] s^s g^sHo^ a^n^, oi^oi xi^g^ n& s^^^ :'IQ&io^ 

CHeh aS°l ^SaF^ 21011 °|oHAH ?3^:^A|^D. 

1. S^Sfe RFAR2I EFOlHdfojOII CHg6h^ GilOIEI 01 £| OI^S mO\^ 

D\ ^MM mma. o\ta, o\m:>\^B\x\ &b s^. ^^y^^i rsar Afsgoii aixi 
3 Q^s ^Ai ^o\a. 

2. c-iioia s^:'f ois^^^e.^ s^oii^. ^t^^^i rfars iMiiian} rsc r^Ejioi<i^oii 

ahOI QIOiE] 2^^S S&^aF^ CHE! LSAR X-iS §^^£] <y^£ xFBelD. 

¥ ^\^{2h 23)0\\M^ m^S ^^^013 g^EiQI. 0I2B ZIMOI AFOlMOilAH ^XH S 

:?Fahoi &^ AFOigoiiAH g§m 2J0le^c^. zidHH^. ciioia 3^21 OlgMS'F^Sa^ 01 oH 

Xl^g^ Zl fi^^ AHdl:^ J[^m XII 1 AmieOllAH MU\:^m ^ SiQ. 2JEHIIII0|^» S^^g 

a^:*^ AjiHg [LHo^a, zi e^ani 2*1^ rfsaroii ^oiqi s^^o^m-i zi a^am ai^ rfsarb ^xh s. 
BHiiiAi^izi AH^^ fi^s am A^oiMoiiAH ^'^m 4 9Jia. m^'2\m^, rsc ic^ rfsaroi 

^^lAI^I^ LfEFLH^ ei^SS ID W^M S^a^CL AmiH°l g& 

xHdPI(22)^ 01 3-dlM IDM ClSSahOI Oi£j RSC XFg! eilX|>^Ei£| EIAII^ ^Q^M oHge^CK 

AFOIgOllAH RSC oiE]flilO|>iM SBa^U, ¥ §SS ^loH m±m 01 

g&^CK 3! g&.^ ^Xil ^1^ gSS ^Al ^imma. 91^^ d^OI^ ICHdest Byte Absolute: TBA) 
ge.K TBA ^^EH^ am AFOieOilA-l g&S ¥|(IF^D. OiS S?0||AH£. RFSAR X-||Oi:'l^ ^§ Zl^OI 

2-AFoiM g^^as UEhU)^ m^' fi^M ^^afe RSC icwi m^iM, ¥ty^?i(23)^ ois 

AH^^ RFSAR mm m^'oi xii 2 AFoiM go} i^i^iaxi m 4 9Jia. 



ot^^h ^'A|Oj|oi RSC ojHiiilOl^^ » 4:}W9\ ^-|^?JH(QW) QIOIEI g^S XIS°^a. ^^^^£| uFOIHOil CH6H 
AH^ ^^i>^o^(^^^^E] 11^0^ cc^ ^^o^^5] ^^i^o^) 5^lF£| QIIOIEH 9ia. Mdl 

zi2|oj PI0IE1 zi^ ¥ioH 2:)H^ scD iJ(iBM°j Xi § xiioi::'i ciioiEi mm ms. 
^ ma. o\m Qioia am^^^iow) aioisg s^°[d. 01 di::^:: ^^^f 2g ^21 

M-SOi^ dlOIEH gge.^ ^SOICK ^ ^^%}^^ QjOlEi aiXIB. CIIOlEi 

01 51 nil 01 >^ SI AmiH^^a 3HAI£|^ GIIOIEHS CfSsFoHO^ OilM SOI, SCM SCOII 

QIOIEI :^HA| fi^Oil g&oHAH dlOIEHM ^^AI^PI ¥loH AjgCHlAH A^g^ ^£ 

aiZl. EE^ AmiHOil °loH :'HAIS^ XiS 4^^B\^ XiS QIOIEHS S^^a^^QI AFgl ^£ SI 

D. OlS m^S :'H^ QIOIEj g^OII £|oH ^ei£l^ 50] OI^^^OIU, uH^IS X-ll°t aoio^ OI5HAH 3g?il g 

^ 2iD. nanu. b^^e^ di^Moi ^ moiHoii choH a^^^s^a^ ^xnafH^. afoi^ofd 4:h°i qw(64 dFoi 

gAIOil 0|g^ 4^ 2iD. 

RSC IC^ 4:H^ QIOlEi ^dia^fe B^:^iSoiM(XPT) X-llOi :'I(25)S ^dle^Q. ^'Hl. ^ QIOIS 
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2^21 ^ gd-i^a2) XPT X1M:>IOil £IoHAH J^lOl^D. OIIM MO). SC^^S SCS 2ga 

QlOia^ RSC ICOII HloHAH ^§301 RSC ICOil gSHAH ^<iiEa. tDEfAH. XPT tH:^2i ?S ¥ 
RSC lC^¥a USffl RSC IC^^S UgQ. 2^ 4:?H£I GlOI&i 11 -bl^ X^ld 

W^iOII °joHAH mOi^D. CIS dlM^Hi d!^(0:5)^ ^tl AfOIHS ^lOimOl, di^(5:l0)^ MOIHS 
flIOI&a. DIM ¥^^2j XPT 0\m XPTCRCV XPT) XPT(ORV XPT)afII 

£ 8g mU£j mOIHeiEiOl 5fU£| RSC ICLHOIIAI XPTM ^^mn ^§m^ LH¥ £A|^v 2J0ID. gj 

n ElOIS S^sfM ^oH. XPT :7^^g^ DID^D OIBI ^yS^CI. XPTGEN{81a) ^^2\ 

RSC X\m §a ^ 2J¥ <i>^S MgoHAH ^Sh.^ aiOia 3^ lilOiM il!Sa^IIX^ 3S0|D. m£|>l(82a. 
82b)^ C3ilOIEi01l QioH AlgOIIAH XPT §SS RSC XPT W:^^^^^^ SH^iim^ >ilO|M^AH 

a. RSC XPT£j bIMMS QIOIE^ S£| yilH XIIO):'| B^^S&M ^^zIOII 2|oHAH ^^dSCf. 01 

B mm oi^ai^ a! iiioi2f ^nj\m ^^k\d\^ eiBe.^ ci^chm^ah oi¥oi2ID. Qioi&i mms Qioi 

Ei fedl^ ^'Xl ^6^H^. RSC XPT b1^^ QW:'^ 2^3^ Sib Sei S si "^^ 

^D(puIsed)". KBIAi, QIOIEI dfojOl 0\%m 9k9.^, fsc icfe 9^ AFOIS §2^ RSC IC b] 

XPT Hiai:?l(25)°l RCV_XPT S^mS, RCV XPT GEN(81a) ^^Oil RFAR aiXl^xH. X^B_xpt_ 

Al^ ^ RSC_CMD::?f -y^et bm ^^OL QIOIQb :?HA| S^^¥E|H| ^^1 oje QIOlEi EEb 

:'HA| US §^^o^^5]o| oje^ QjOiaa ^D\J\ Ol^OiiAH SCOil ^IoHAH 4. oiQ, 2Xf 

21 2^, RSC iCb 2JM §^^S RgmOl §1 RFAR XF^ BilXI^EILH^j 2^ §SM i^^bD. XPT 

GEN 0! Cmc!(59b), Req ID(59c). LFAR biiri(59d) SI LFAR ID(59e) aiX|:^aOilAH AfgSFOI 

Rcv_xPT£i aioiEi ^ois m^BU. QioiEi ^oi:>^ 1 qwsd e s^oiib 

xpT_cNTR(83)0i ^§ h\o\mm 9\m ^s^D. oiyt^ s^oi oiEiitiioi^M esH p^nni]^ 

^ ^^:HI ^^^e^D. QIOIEiSI ^^A|. 1\\ 1 QWb ^XilU '03'x. '23'x. '05'x £Eb '18'-1B'x2| oj^SS 
g ^ofelQ. CIS g2J mLP^ (§1.^ enc_respjcia E^ffll) Mdl>1 ^^(82a)UI^ 4^<yaS, RCV„XPT 
Hi RSC„XPT b1^&^^^£i oHUi:'^ MaiTISD. D^£| Q^D\ ^^^^ 3^. XPT_CNTRg 3FgM:'f 
EEH?)^X| RCV.XPT 20ID. RCV_XPTb §^^011 CC^Ei (01^ ?H4^IUi01l SSAI^PI ?loH) QlOi 

E\m CPU I/O ^M. LSAR biffl S/EEb LFAR WUH^ dHt^AI^ 510ID. £1 &^&()IIAHb, 

CPUM ^^Xl^ 5Fb QlOia:?^ ^IS ^ZlOil CPU^ 2^£iX| e>bCK RSC ICb Mdl>1£| ^X-ilS ?i6H Afg 
£lb ^^^^21 LFAR(II) CFAR(1 5) lil 01 D I ^ ¥ 4^:'H2j xFB <Msa ^^^ile^Q. 

RCV.XPT bi:^:::2i AFS01I X-1! 22J A|U£|S01!b S!^ eaH>:iE1^¥Ei :?HAI^ X-j & QIOIEIM 4^<:ii6^b 51 
0! Olb ^^Sai b|g:^|^oi Oiai^OIH^, XPT_GEN(81a) ^^(82a)0j gAIOII 

Cf. RSC !Cb RSAR X-il01P|{12b)^¥E-]2! Q|0!Ei OIH&Hr:^ Mdl>l S Ei^ RSC.CMD b1:^2| ^¥3 
^h\^U. RSAR.DAOV:?^ ^EtjOIIH AHMAilM:^^ ^St.^ 2^^^ P^SaS. RCV.XPTb 

:a RSC xPTOii xiiAiso] aioip 2^ iimoi 2m aioias ^^ohMoi n qioi^m rsar biui^ 

^g XPT(DRV_XPT)b ^Af^^ ^^^^ ^^^0. 0\^A^ QIOIEH S^2| A^g^ AlUdlSOIIA-i 

mcK Aluaisb ?HAi x-igr s^^sck 01 s^, rsar xf^ 51ixi:^ehm^ ^fi§i 

DRV.XPTB ^Sam XPT_CNTR(83)M ^SafeQI §SM S^t^CK ^dl>l ^^K82b)0| ^>jaFb 

RSAR_ST_OP <Msb oiE-iiyiOI^M Se.^ ^^^011 CHoH QiOIPM OlgAj^^PI Ai^^oHOt ohb A|^|2| P 

01 SS XilOit^D. AFOI^SJ RSARb RSAR_DADVS §1^ RSC ICOII CHoH ^^gAj^ 3 RSC \CJ\ 

":?iy(wake up)"aFQ) X-jg QIOIPM ^^OfM^ ^ ai^ll §^CK RSAR_ST_OP ^Isb ^XH g^^OI X-jg QIOI 
P S^^g ^fi^ afb XIM ^^b\D\ RSAR Sg(59b) aiX|^P°| Zte^^ U^HOICK QlOIPb 
AmiH°] LSAR b1fflM^¥E-] USOl, ORV_XPTb OlS b]E-]2j 5h^S X-ilOiEhD, 

Aiudi^b om h\o\^j\ s^a^b 2iS qioie-im ^^iai^i^ aoii ^^g^@D. oi ctioip^j 

RFAR billH. ^ DllSai OIS£-i(PMA) £iE-iIt||0|^ Sb CPU Sil XI ^ EH (Remote Sense Register)^ 

4^ ai^o^, XPT GEN(81b) ^^'^ MBAJD£|Oj|£ RFAR X-ilOj:?l(12a)^¥Ei U^b ^li^MBi AFg 
ehP. bl-X-il^(non-zero) MBAJDb C-||0|EH:?F IDOll CHgaFb &1IX|>:EH^¥P USb 2^ 2JD|§.^ 

CK \DD\ X-il^OIS. RFAR d^MB GilOIP:'^ RFAR biffl EEb PMA ei PSil 01 :^^¥a U^b X|2i 01¥ 
S ^^B6^bCil A^gEID. 0|M g2J a^Uej PMA„DATA_RDY 6]^b QIOIP^F L3 [}||ea^¥P X-jS XII 
CH::i|^ ^\^^^ RFAR XilOj^lCHI HIoHAH ^^^SQ. g& ^^^¥1(23):^^ 3 :'I2} gB RFAR 

2j^ii^ S^M x-ldlS ^ QlOIPb RFAR h\mm ^2\t\ll ^g^^^ psC ojEjiUjOl^^ 2 

OIQ, ah@^ n :fi^}o| ^Qii oie ^oii gs ^<:fi^¥i(23):?F s^am aib rfaroii ^2im ^^^m 

PMA_DATA_ROY {lil^b bHXiieCL OICLH. XPTGEN(81b) ^^'g RSC o\^mO\^D\ 0\^D\^mO\\ 
biffl^¥P2J aiO|P:?F 3 oiEHiillOl^^ 0|g§ 4- SIS [LH^FXI GIIOIEiM blffl^ BF^gl^ 201 EK B ^^S2| 
0ia§^ gEi^PCHI CHE.^ CP o!# gB S^Se.^ Wffl S ei^SS bHXilAI^ A|:^ll 

EH^ E^^AI^EK 

DRV_XPT2| ^3£|C}1I£. RFAR Xi|0i:'|(1 2a)^¥P2| ^:)H2] <M^MB EliOlEI ^0i:'f SMl ^ 91^ n\ 
b CRF_XFR„LEN bj^S ^blelEK EilOIPSJ S^. M£|>l ^^(82b)B "^71 SJ^ CHIOIP"M UP 
LHb ENC.RESP Sa^e SB ^QI0lt!^^^^Er|2J RFAR ^ojOII HJoHAH ^^g^P. DLfPAH. 

DRV„XPTb RSC.XPT b1^°J X-11 22J §e^yoM oHX^ll ^ SP. EilOIP ^0|:?F afU2| QWSEf 3 

XPT_CNTR(83)^ 3\^^J\ MT^FXI RSC.XPTM :^!^oHAH ^^^gAl^EK 

^^oHo^ m 2^ RSC2I big::'i rscd[ xi^> ^HAima^ gAioii 21m 

g^^M ?l§^ aiOIPS ^^lAI^I&maFb b^SF SMOl Si^aF :HI ^OI yPb 3^01CK CilOIEH s^^^2i s 

mm mam ^□sfAi^pi ^ioh, xpt x-iioi:^i(25)b ^^^m ^b\q\{^ii\ y&^ai iiwb\?\\ ^^m^s 

B\0\ oj^ E|iO!P:»F :'Fg£[ ^<y^^lS 3^^SE^ E.^P. SEg.K E-ilOIP 2^:*^ AFggOll 91^^, 

^ ±B\o\^^ m^^^E^m2}o\\M ^^goi sy oigaf^^ api aioip s^s a^xi sb ah^s 

g^^Mo| :)HAIOil ^Al Sge^P. 
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QIOIEl S^MB ^^Xl S S^aOll CH^^ X-il^O|£| ^oie gojg p^xi :?§::)|(OjlS MCH RCV_XPT ^ 
ORV_XPT)ei:Q Mdl^fe RSC IC{lO)OiI £joHAl 



RSC Xm aitXI^Ei£l £ 5011 £A|§^ bIM C!^0IIOIM(59f) EHxIS ^btgJD. 01 EHxIfe 

OICEigf S^^o^ CI^0ilOIM£j£^ 'T^ ^?Hy§ 4^ 910. SE§1, OIM 2Hxl^ UBUS d\\l\^E\ 

OilAi 4:'H2] bl^M Afem^ 33011 £|6H EE§^ Ailg^ 4^ SiD. ^A|0I1£| Xi S I1!0i:?l^ g^iOi ^ CP 

gdi^Hoii °j6H :>\m ^ mmm ^ ubus eiixi^&is ^bie^D, a::f^oiioiM ewx\^ nm 

xilo^:?^fe ubus aixi:^sM mm imm ^ si^h^. rsc x^§l^2j ci^oiioiese ^ai^ 

H SE^ gAI mx\9i a'¥^AH SSS ^ aiD. 321 §}:?FX| g£b B^H(worktoad)0|| CH^^ m 

ii\ x^SHj s2fg eeapi biJn 201a. ^e. soie^ rsc icoiiA-i nm ci^oiioiM ±9\ 

xioii QioH ^^^m^ ^x\^m i\\o\§io. 

a, ty^a x^^g rsc icmoiiAH2j ci:^oiiois diM°i ss^foii 2joH ci^oiioiMsea. 9^^^ 
UBUS e^^MS oisi sm^ xf^me p^oiioiMnsF^Gii A\^m 4^ aia. Tx-'s'x 

£| ^^S SOjMb RSC ICLUHj ^^'01 PAOilOlM SHH ^'A\mo\ ^m§i ^^M^^ 91EimO\ 

± m^m imm^m p^oiioim aiu^ism m^mo. o\\m soi, *2'x:?^ ^y^ae. ^^y^^ ^ 
^'B x-ii 1 #^^01 [I}^^^xl xii 2 g^^oi ^^^axi eiD. 

a! ^mo\\d\ D\^mm m 4^ 91m 501D. m^A-\, ps^i ^aig^g^^ ^^ss ^1 
61 em6H2x^ ^xi^ m^^o\o^ m soid. 

01^^ ^Se.^ bF£^ ^^OL ^ ^'SOil IF^ CHS^ ^EIH^Ai!^' &30IIAH X^^MS ^^dla^^ Xfgj Z^di A| 
(57) -^^l 

g^E"- 1. CHS^ ^EI^^Ail^' (symmetrical multiprocessing environment)0|| AH X^^(resources)M 

m e^aio^^ X^gj Aj:^gi(remote resource management system)01l 9JiOiA-\, 

CHS^ ^EIH^AilAH A|>ilj£l MB-i^Ei ^^^^^(cluster nodes)Z^0il ojPIillQi^M D\E CUSJ^ ^EIH^Aii 

oipiillOl^docal interface) eJSSIIOI:^^ XilOi:'! (interface controller)£K 
M^D\ eiPiaiOl^ X-||CH:'IM am Ol^'-S] XiS X-llCH:?|(one or more remote storage 

controller) 2K 

^m-^A QI0IE1 b1:^(local-remote data bus)£K 

^E|^^A-||AHM°I ^ Mdi^PZ}£J 2JPfill0|^M ^E.\o\J\ XF^ ^^dPKremote resource 

manager) - ^ gdi^P^I P^^l ^^A-ilAH. Diieai (sfiared cache memory). 

°l I/O OfSEI (adapter) ^ SBH^P^¥a ^Aj|^ W21 DliedKmain memory accessible from the 

cluster)S - 

m ^biafffl, -^ni xh& xiic>j:'is j\b x\^mm ^^imo^ n xiioi^ioii ^^as 

^bHoFDI. 01 X-||af::'|^ Q.^m JWMel S?:>l(requester)M m SIOI ^SF^ 4^m6[^ DiBI 

H^A||>:(agent)^AH ^^g5F:2. ^'^B Dli,'^ ^ EI^^All AHS£| m^i^E\m2}^ ^§e[ m^m 

mo.^ 6\x\ ^:nAH£ sl^did^ n xheioF^qi oig:'f^^^ mow^^ si^^s^ x\^ ai^ 

en . 

2. X-II1&01I S^OiAH. &^:7| X\^ Al^Ug 2| M5.i^EH4^2| oiElSilOj^ 

OHB^(single interface macro)M :'FX|D1. 01 ojP5||0|>i OHB^^ □i:'! S^S(queued requests)^ 
^i!i!^?l§FaFI2(prioriting) AH^g S^^SS ojEHIHiOI^M eSH S^aFI^ Ami^^¥P£l ^^1 

xHEiaFDi Md-i^PMeioiiA-i°i Giloip ^^^aF^ >!§ sm^aFfe ojaaioi,^ gj^s°j xiiois &s 
aFffl. oiEifflioi^ x-iioi:?!^ afoihou choH a^s :'HAift^ oflief afoih^^hi 

2lm/XiS XiiOl^Kfetch/store controller)^ ^^dimoi, 0|g:'F^§^ g!^ XilOi:'|0|| AH^g ^A| 
dF^g(routing)oHAH. otg/xi§ X1IO|:'i;'F B^aj ^0| ojEHIiilOl:^ XIM:?! CH6>0|| ^^SS IS 

aF^ oidi H^Aii^^AH a>ii aFn. ejafflioi:^ x-iioi^pf a^m ^^m rnm^w 

^^2\ 2Li(owner of the operation)^ ^^aF^ §SS ^fil^F gi^l sF^ XF^ ^^El Al^a. 
gipm 3, i-ij2E^01l 2^ 01 AH. 4DW9\ §^^01 B^BI B^Katomic) M^^^^ ^1,^1 ^ ai>ll aF^ 
XHS^S §^^(command remapping operation)^ XF^ ^^E! A|^^'. 

4. Xil3i>^0il SlOiAH. 2S aiOIP 3Fni(read-only copy of data)g 9\m H^AilAH 21^ 
S^(processor fetch request) S! XH S 3|(storage protection key)M SiJ-aF^ B^ EB 
Ql 01 El (read-only data)M 2im fi^^ S^e.^ ^^EFI£(identical state diagrams) S ?F1^I ^^El 

o\BB\D\ ^oH MEH^Ei^^oii oj^ x-iioi:?iM sFDi. EjEiitiioi^i x-iioi:'i^ nm %^x\m 

2g Efoi oie(Read Only Line Fetch)^AH ^^E42i ZIBe^ XiS gEi^E-l(RSC IC) eiPSllOI^ XII 

oi:*! sgo^ xHgssAi34. xis m^^^E\{Rsc) oipuiioi^i xiioi:?ioii mm xHEiaofo^ oF^ m^' 

e£i ^'±A\d\^ XF^ M^m. 

5. xiK&oii s^oiAH. x^s qioip^i s^oi ^m-^^ qioip bi>^s s^saF^ii ^^aFoi. 

21 l]\0\ Efoi^OI a^^EI §a(directory information)^ S^oF:'! ^oH g^, Ah^)] ojejiijioi^ M0\ 

P^^EI ^^EHOil [OEf Em SgMS "axil ^^#(force cast out)" "t^^ 2g ^^£F(read- 
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only invalidate)" ggo^ XHSSS^b S!^ X^S! Sdl M±^. 

6. lumm 9ioiM. ^oi s!^ xm mE\ Ai>igjB 5^u oi^^ej moiMaeje Jiis^i eiim' 

?H4H (pipelined hierarchical cache)Oil CH5H Mtil^m UlSStfe D^^SI 21S S! US HI013IS SUm^ 
5mi-e!!H(high-end) US >MeA|>;g!2}°l eiaiiilOl:^^ ^dimoj. S@2J ^<M^?| >;E(I0I<3 (priority 

station)^ ojaiHioi^s S5H E^BiJi 9im a.=?m ^mmo\. a^°t mo\^D\ &&a^ s^oii 2,^ m 

0|nL«£| A^a ^<y^?l >iEIIOId (pre -priority station)^ RSC IC^ S^SPI ?1§} 2!S ££fe US S^M <y 
iiiSfOI. AfOlg Sei S!^ H§ fll(}i:'l°J eiaiiliGlrii im:i\^ S§ (command type) S| xf 
S! :?hgS(resource availability) Oil E:HmO\ S\^°\ S^M d^8^:)| ¥|oH OlgSlfe S!^ Xf 

a ^£1 AlAg. 

7. iwemm sjoiah, ^^:ji §^*oii choh. q^°\ mo\^D\ Afoi^oiiAH ojamoi^i 

mi afo^ S!^ XHS i-iioi:)i:3h o\^7\^mii Qioia s^:if zim mas. x^s rn^ow zwm oig 
ymm eehoii^ ihsoi ^ohxioi, nm ¥ e^:'f ejeoiii 3m ¥ s??i oig:?h^§t xisie 5>fe s^oii 

^ OiS e^M ?CH1^ 22J7;i2| Oj^S SfgH Sej(round robin)OII °JoH SBSJU, ¥ fi?:'f 

xi&e! 2?oii^ 01!^ moiHiJh o\m:)\^m ximm :>\m °im sXKwinner):"! sgaoi. nm m 
o\m:>mm xmm s^oiife ziBtJ sfss ssjoi Ajga^ »a M±m. 

8. metfoi! 9io\M. A^olH&^o^l c:H:'iaii afe ^^m SsSf^ ojaniioji^ Moigoi siuig 
XI afJii sffe, 2| ?i&m\o\^ im:>\^°i S!^ xfsiHi aapis ^hisi^ xfs AiiiiU. 
m=r'm 9. flie&oii sioiah, us nioi:'i2i ojaniioi:^ i]\o\:>\^ ^:)\^ si aie:?i^ w 

0|g8K)l 35|0iax(cache coherency)S ^Xjeffe ^CHstBhOI. 01^:?]^) g& Wili 

S!^ ^^2\ geg HA|6f:a eaiXiy ja^ZiKorlginal requester)^ 5ffe e& a# 

gsoii U6H AjgacH, &^:ji iie ssoiife sb p§!j£di:'f g^^^ mm 6,^eh^ iSi^a 4^ 2j:>ii mfe £f 

2" §fi(change line information):?} gOlXlb XIS M^^. 

10. x-ii9Sofi 9io\M. Mo\D\9i ejaiiiiGi^ nioi:iib m^^^E^-m^^^B aioia s 
MS aaism fe^:'l xi& M\o\D\s¥E\°i a=?mm ^^s\^ ejg im:>\^¥&°i s.=?mm uia 
6K>t ejs Qioias ^?iAi3iffl. urn Qioia sss xfxim:)i ?|oH ahs sssf^ Ajoig S2f ¥d 

3(preference)0l 9im QIOI90II ^OlXIffl. ojg CIIOIEj^f ffll&l fflia£IS¥Ej a^^Hfe S¥ 

MO\D\°\ &iB|ji|IOI^ Ji\0\:i\ 2f£i:>lfe CHSSffe Qioia sss oiieEi SB^^asj ciioia eUAll^ ai 
oil g^Ai s stdisfK. XH§ xiioi:?! aioia gs:*} oiM:>ffe& aioiEi^ s!^ ej^ mffls 

ifoSMi. QIOIEjoj gJAI^oi tHEHgaf S&^2| □j:'l A|^^0| i^^^flfe S!^ XIS! Alr^S. 

11. Xil9&01l SiOiAH, Sfll^oj A|>;iJ xHdl^^S E^4^A|3|£^ ^XliS (replicated) S!2^ XH& XII 

oi:)! XHIM2I BB.IS if4^Ai5Pi ?ioH, &*:'i s!^ :';iioi:5i°i 2JEjitiici>i xiioi:5i aapife ^xii aie xf 
§!S 2^011 &=?mm as^fog Afgsfe xoii sish s!^ 3h^ioii cuef ^jgg 

2?Mg 2[£|5H2. 0\^?[^m S¥ ^Xi| S!^ 2i# XHOilijOII X|| 2°l £]# S^&^SMI. 

^xii s!^ ojs imD\^ n°\ mnioli cHei sss :hai& ^ 91^ ii\ 1 x^lo^:?l t^s-ife ii£i qioiei 
E^m &e5tHs. 4}:'i XII 1 WEisi shSAioi! m 2 tHffl^ 321 ciioiEiM ^Ai 2}E\mo\:^m m 
oH 2^1=^ 4= J.\m aai ai^^h. 

S^if 12. »l9if0|| 2J0IAH. S!^ X||CH:'|°J ejEHBIIOIr^i Xi|Oj:i| ^^£|:'lfe BSr^l-M^^riiE^ 

□IH^(cross-cluster deadlock)S 4= A|3>^S g=^A|gfSE^ =?-S& QIH^ slul Dii^FUM 

e ^bisKJi. oia& Aiu£i2°j asAi &^:)| flioi:j|2j ejaiaioiri: xiichui aapife mm :Hm 

g&(special reject response)S :iHA| Mdi^iia (initiating cluster)0|| DAI ^^lAltjo^MI gehgSJ 
S^^pending operation)^ 5!0lffl, ^^:>\ S!^ S|Oj:J|°l ^JElflllOlrii XilOi:'lfe 3 >|§S 

id (originating) 2J#/Xi§ HiOI^I^ S^SIOI e^fOI IHAIES 4^ 2,!>l! 8\IL CIIH^ Sl£¥(deadlock 
w^indow):?} Afdfg (IH3IXI ^^^iog ^1893 XHAICS 4^ 6fe 3^ Xf3 ^£1 A|>.g!. 
m=?%^ 13. X^I9i,^01l 2JCHAH. &!E|it||0|ri ilHEIEI Oil £-1( interface parity error):?} AHSg XiS X1I015I 

o\E M\o\ seoiiAH ssa^ s¥ g:?i^ ejEiiiiioi^^ ^§ 4^21 AmiMLjioii 

AH 01 El Ell 01 >i o\\s.i 4^EHM a^sf^Qi Afsaoi. oiiaH£i s¥ ^^:>\ ^ti 2lm/x^s mo\:>\^ n A\Mm ms. 
g>3 ^^21 ^^^m eesFDi. xis xiio]:'i2i oiEtmioi^, ii]o\:>\^ cwmm^ g!^ xis im:>\°\ 

xmm xfg^jog £iA-i|EAi5i =3,^01 QAi Q=?m ^ 9in xm 3di Air^g,'. 

14. xiiiifoii 9io\M. AiAijg ggS2i fimm cH^ aaf^oi ahsa-iims xHess&° 

SM-i g!^ X-||0i:'|2| ^SSS S4iA|3|3 ggS& dlOIEI gfXIOII 2JoH ojEHIHIOIi^i sMS if#A| 

3ife s§ xHsss 4^es sssffe x\& aiah. 

15. Xil1 41,^011 £101 AH. &^?l XHSSE MH U|S(f|jp bits)^ AfgSfOi ^fiS^ =421 :HIOISff 
2f4.AI3|3 £E& :'lfeOI £^ AI0I#U101IAH ^mm 4= 2i>ll Sid Aj^S S^s Sffe^AI3l^ Si^ XIS! 
ah£l Al^iS. 

16. XlieSfOII 2i01AH, Aj^gjg ?||A| §5f(iocally Initiated operations)2| xHdlM B 
ifEl Xil 01 (controls) iy S!^ (remote returns)S ^tiimoi, Oh^dfSH SI e!HfgH(outbound and 
Inbound) QIOIEI^f ^^J\ QIOIEj tHi!iS 4= 2i?il sffe 52011 2|6H, ojEliillOl^i l/OM i,*4iAI3IIl 5Ee} 

&OI m>i:7f s»|2!&i Ai^g! a^oii ^^e5^01 sss^ioi gfAiog =v oijii gf^ gi^ xm aai ai 

17. X•||6^^0II £101 AH. MD\ m^B. S!^ ?HA| g2S}(remote initiated operations)Oil Ci\m 
£S ?HAI S.=? S eS2f CHI0IE1 S^S 8fb =^^01! QI0|E< :'FgS(availability)g SaSf 

01 XHS s^sD ejs e=?s xixiifosMi g^^Moi ^jsgf xjaoi oig:?f^2f s^oii ojEiiHioi^g 

§oH ^ 9in i}°SMH. oiEIBIIOli^ OlgOII 2|6H M^^ SsM SM^og i,*&U|^ DH A\ 

oieoiiAH fi?M ^ XHS xnoi:!! xhsies m^m^ xim 
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18. miE^oii 2iOiAH, sj^ x^s ^ei aaiPi^ 3H^oiiA]£j ci^sai 

Mx\ ^'2J (synchronous cross interrogate) 21 CP 2imO\\ Wei mO\E. <y ^-g^sf (pipe fast-pathing)e M 

smcN. Gfoi^ rsc ic::'f EfoiHdfoig ^^aio^oi cp 21mm §^o\^ii. mow n 

o\mm RSC tCQil HIAI6PI 20il LFAR imDm^ ^SoHOt 6fb §&^^21 S^SD 1 AmiM ?rUH 3 01^ 
2J :JHAIM A|£6^ffl. PMA w/X-il>1{earty PMA w/Cancel) - 01 PMA oj^ w/XimOilAl. mm 
PMAb inx^ S°|:P^ oiE)iH|0|>ig SoH §AiOil QIOIEiM 2imB\:)\ M^6\U 5HAI0IIAH ^ 

SOI mm^^ s^oiife RSC \cd\ mm lfar iiioi:^!Oji:Hi pma oigg xii>imoi oiieai ejEi 

ai^(memory lnterIeaves)S Xf^S^ll 6fEE^ m - 2i D\m^ ?H-H ^ Ail .^(hierarchical cache access)AI°J 
o]# ^£l(Fetch Buffer bypass)M Ij^mt^ SFCN. &^:'l RSC ICb QIOtQ::?f 5H^I(PMA)^¥ 

a ^^>jg3i aib gei^a-gaHri^Ei aioia g^g ^^Aia^oi 3 QiotEi o\m:)[^m^ n qioi 
a:>^ XF§^^^ o\m WfflM ¥2jmo) pma ^^^j sm^¥eh rsc eiaaioi^^ ^^^ii x\ 

S ^^ai A|>::^. 

m=?m 19. X-llls^OII 2i01AH, Xf^ ^^^l S^dPlb B^£i HI0]:?1M A^em01 4-^1 

0! SAI GIIOIEf SBOI i^^feef 4J\\°\ QIOIEI - OIM QIOIEI S^^ ^^^^g :iHAI S! :'HA| #2^^ 
Ommm - M ^^d|6^01. 3M QIOIH S^SI :?F§S0I CI^HHiiM ^e.^ dm g^^^ ^§A| ^^if^^^l 

EHi^FUMOii XF^ ^ai Ai^^gj. 

^=?m 20. niigoii aioiAH. feoi gj^ XF^ ^^di:?ib AmiH:?^ 2g ¥^sfoii ms.^ e 

^ BfllB ^^^m::'] 20ii mm lfar x-iioi:?!::'^ mim 4^ 2^:hi e^^^mi oi^sj ¥^t^oiiAH£ 
fe^:»i LFAR xiioi:'i:'F s^s si,^a^b ah^^ §^^s xf^e>ii ai^^e^ ^ 9Ji^m sfe 

SS ^^§\ B^ian accelerated Read Only lnvalidate)jlf, 

LFAR E£b LSAR HI0i:?|21 SX|(the notification of the associated LFAR or LSAR controller)^ HI 

mm o]aiiiioi>i EHaiEi oii&i£i s^oii rsc x^^oi im^^m Eikumm ^ 9Jin m^mm s^oii 

:?l X^I01::?|:'^ XHA|£1^ 4^ 2i>ll 5^^ oiEiSllOj.^^ Afg(use of a synchronous 

interface check)!!!'. 

&UI RFAR EE^ RSAR imD\D\ BJi\^21 QIH^M SSmOl :>i 1 g& - 01 ?]m Olgm^ 
LFAR LSAR Xi\0\D\m E^E - S 2^5HA-i &^:'| fllOi:'PF e^^M XHAIJE& ^ S!>il Sh^ 
^El QIH^ fit El ^^B(means for cross cluster deadlock avoidance) jlf, 

eh RFAR EE^ RSAR XF^g ?S6f^ g,^ ^aSlM(both members)OI Olg^Ffee.^ S^Oll ^^^oj Ql 
Oia oj^(the consecutive data fetches)OI 3 ^S^Oll inOI^ ^bH£l>ll i,^^^Mi. oieg^l 

^XF°I £i^(the latter fetch)B a^U^I fl^ dHHOll ^Sa:*! A|^^6F^ 2XF^ ej^(the former fetch) 
Sj ^511 bFO|M(trailing bytes)^ ti1EH01|A-l 012 61 xHdigt^ RSC Xl^Sl AFg(use of 

Paired RSC Resource) 
m X-l|g6F^ AI^U. 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

0N^FERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



